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PUBLIC NOTICES. 








SITUATIONS OPEN. 





rmourers’ and_ Brasiers’ 
A COMPANY, in the City of London. 
LECTURES IN METALLURGY. 
The COMPANY have ARRANGED for COURSES cf 
rHREE LECTURES to be delivered as follows :— 


4t the ROYAL SCHOOL OF en 8 i —~ 
Consort. road, South Kensington, at on 
MONDAYS, 16th, 23rd and 30th NOVEMBER. 1931, 
Dr. COLIN J. SEESREEEA, M.C., D.8c., 
METALLURGY IN “THE ELECTRICAL 
IND USTRY. 
\t the INSTITUTION “OF CIVIL ENGINEERS, 
F at Tre street, Westminster. at 6 p.m., on 
riURSDAYS, the 26th NOVEMBER, and the 3rd 
{ 10th DECEMBER, 1931, 
Proressor CHARL ee E. INGLIS, O.B.E., 
M. Inst. ¢ . F.R.S., 
visnasee IN RAILW AY BRIDGES AND 
IMPACT ALLOWANCES.” 
Admission Free, without Ticket. 7763 





[the Faculty of Science 
(LONDON 


Established to provide a central organisation of the 


ienti‘ic profession for the general advancement and 
levelopment of science in all its phases 

For particulars and forms of wiry for 
Fellowship apply to the office RY, 


of the a" RET 
29-31, New Oxford-street, London, W.C, 1. 


P1739 





+ ° 
N orthampton Polytechnic 
INSTITUTE, 

8ST. JOHN-STREET, E.C. 1 
APPLICATIONS are INVITED for the POST 
LECTU RER in MECHANICAL ENGINEERING 
Candidates should be of good academic standing and 
should have had suitable practical experience in 
Mechanical Engineering Qualifications for advanced 
teaching in Heat Engines are essential. 


of 


Salary in aceordance with the Burnham Scale for 
Graduate Teachers in Technical Institutions in 
London, less 10 per cent 


Conditions of appointment will be sent on request 
Applications should be received by ay Movember 

C. LAWS, M.A., . 
7769 "Princ ipal 


lhe Civil Engineers Appoint- 
MENTS BOARD, 8, Princes-street, West- 
minster, 8.W. 1, acting under annual licence from the 





London County Council, invites [INQUIRIES frm 
EMPLOYERS SEEKING the SERVICES of PRO. 


FESSIONAL ENGINEERS, either as Assistants or in 
more responsible positions. 

All those whose names are accepted for entry in the 
Board’s Register for emrloyment possess qualifica- 
tions which have been attested by means of scientific 
examinations, practical training and exper! —= 


[ihe 





Engineers’ Register of 


the JUNIOR INSTITUTION OF ENGI. 
NEERS, 39, VICTORIA-STREET, 8.W. 1, licensed 
annually by the London County Council, contains 
the names and specialised experience of many 
Members, both Junior and Senior Men, who are 


available for service in administrative and technical 
apacities in all branches of engineering. 

Employers seeking such men for service, either in 
Great Britain or abroad, are invited to address their 
inquiries to the SECRETARY. P1627 





Borough of C leasing Wycombe 


Ww ATERWORKS UNEMPLOYMENT RELIEF 
CHEME 


irm~. AND om. DIA. STEEL MAINS 
SUPPLY OF PIPES 
TENDERS are INVITED from experienced British 


Manufacturers for the SUPPLY and DELIVERY at 
High Wycombe Station of abeut 8200 YARDS of 6in. 
and 2517 YARDS of 4in. STEEL PIPE, Coated and 
Double Wrapped, together with the necessary 


SPECIAL PIPES and BENDS 

Copies of the specification, bills of quantities, and 
form of Tender may be obtained from Mr. 8 oung, 
Water Engineer, 71, Easton-street, High Wycombe, 


f £2. which will be returned 
Tender 


upon depositing the sum 
on receipt of a bona fide 


The manufacturers will be required to observe the 
contitions relating to the employment of labour 
imposed by the Unemployment Grants Committee and 
to undertake to commence the manufacture of the 
pipes immediately 

Sealed Tenders, marked ** Tender for Pipes," must 
be received by the undersigned not later than first 
post on the 30th November, 1931 


The Corporation does not bind itself to accept the 
lowest or any Tender 
PHILIP B. BEECROFT, 
Town Clerk 
High Wycombe. 
10th November, 1931 


7782 





Borough of Chepping Wycombe 


WATERWORKS Big LOYMENT RELIEF 


HE 
4rxy. AND om. DIA. STEEL MAINS. 
MAIN LAYING 
TENDERS are INVITED from experienced Con- 


tractors for the CARTING, LAYING and JOINTING 
of about 8200 YARDS of 6in. and 2517 YARDS of 4in. 
STEEL PIPE (supplied by the C spesneel, together 
with the PROVISION of the SLUICE VALVES, AIR 

VALVES and HYDRANTS in the above Borough and 
the Wycombe Rural District. 

Drawings may be seen at the office of Mr. S. Young, 
Water Engineer, 71, Easton-street, High Wycombe, 
and copies of the specification, bills of quantities, and 
form of Tender may be obtained from him upon 
depositing the sum of £2, which will be returned upon 
the receipt of a bona fide Tender. 

The works are to be carried out in strict accordance 
with the conditions as to materials and labour laid 
down by the Unemployment Grants Ccmmittee in 
respect to employment schemes, and the contractor 
will be required to undertake to commence the works 
not later than the 3ist December next 

Sealed Tenders, marked ** Tender for Main Laying,.”’ 
must be received by the undersigned not later than 
first post on the 30th November, 1931 

The Corporation does not bind itself to accept the 


lowest or any Tender. 
PHILIP B. BEECROFT, 
Town Clerk. 


High Wycombe, 





The Engineer 
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ernment of Northern | [!keston Corporation. 
IRELAND MARLPOOL 


NOTICE TO CONTRACTORS 


Ger 


TRACT N 
RES PRVOIR: 


site and general be obtained 
George Smith, A.M. 
Town Hall, Ilkeston. 


Sealed Tenders, endorsed 


be returned only on receipt of a bona fide Tender 
accompanied by the relative documents. No Tender 
will be considered unless the instructions to persons 
tendering are fully adhered to 


information may 
net. C.E., 


‘Tender for Mar 


erecial conditions laid down by 
Grants Committee, and the Tenders are subject t 
sanction of the Ministry of Health 
Grants Committee being obtained. 

The successful contractor must, on receiving nc 
start work not later than 3ist December 


but not later than, 
1931 


Tenders will be received up to, 
$} p.m. on the 14th day of December, 
The Ministry is not bound to accept the lowest or 
any Tender. Preference will be given to firms on the 
King’s National Roll. 
R. E. THORNLEY 





EesEey on. sup PIPE LINE. 


P Le Corporation invites a um experienced Rein- 
aumenmen oreced Concrete Contractors S for the CON- 
Th ry of Finance invites TENDERS for] SpROCTION of REINFORCED GOmCRETE 
HARBOU R- ‘TMP ROVEMENT WORKS at Bally- | RESERVOIR holding two million gallons 
castle, County Antrim. The plans, specification, con- The general conditions, specification, schedule of 
ditions of contract, contract schedules and instruc- prices and form of Te nder prepared by the Engit r, 
tions to persons tendering can be inspected at the Herbert Lapworth, D.Sc . M Inst CE 25° 39 
t.U Barrack, Ballycastie, County Antrim, and at topia. street, a Mee *s.w. - be » WAL. 
the Ministry of Finance, 13, Ormeau-avenue, Belfast | trom the undersigned on aan on or after 
toom 20). Thursday, 26th November, on payment of a cheque 
Copies of the above-mentioned documents can be] of £5, made payable to the Ilkeston Corporation, 
obtained on written application to the Secretary,| which will be returned on receipt of a bona fide 
Ministry of Finance, at 13, Ormeau-avenue, Belfast, | Tender 
on payment of a deposit of £10, which deposit will Facilities for seeing the drawings and inspecting the 


from 


Borough Surveyor, 


lpool 


Envelopes containing Tenders are to be addressed Reservoir, Contract No. 1,"" to be sent to the under- 
to the Secretary, Ministry of Finance, 13, Ormeau- | Si#ned and received not later than 10 a.m. on Thurs- 
avenue, Belfast, and marked ‘‘ Tender for Bally- day, the 17th December. f 
castle Harbour. The general conditions of contract will contain 


the Unemployment 


» the 


and Unemployment 


»tice, 


The Corporation does not bind itself to accept the 





i aare lowest or any Tender 
Assistant Secretary. . . 
Ministry of Finance, Belfast, : E. I.E WikesAs bate 
13th November, 1931 7805 Town Hall. Nkeston. own Cler 
16th November, 1931 7807 
iver Trent Catchment Board. SITUATIONS OPEN. 
LAND DRAIN AGE ACT, 1930. .OPIE aii 
APPLICATIONS are INVITED from qualified COPIES or eee, Fa —~ae UNLres 
Engineers experienced in River Embankment, : 





Arterial, and General Land Drainage Works for the 
following POSITIONS in the Engineer's Department : 
ASSISTANT ENGINEER.—Salary £400 per annum 
with travelling expenses. 
rWwO ENGINEEE 


TO 
IS CLASSIFICATION 
For the bensat of applicants, 





ADVERT UNDER BOX mt a MBERS IN 


the Proprietors are 











10th November, 1931 7781 


RING ASSISTANTS.—Salaries i i , 
vc - prepared to insert brief notices that vacancies are 
£200 per annum with travelling expenses. filled, upon receipt of notifications from the Adver- 
Applications, stating age, qualifications and expe-| tisers. These notices (limited to one line) will be free 
rience, endorsed “* Engineer's Staff," and accom-| of charge and co-operation is asked for 
panied by copies of not more than three recent testi- a 
monials, must be forwarded to me on or before 
Saturday, 5th December, 1931. OX P1601.—Advertiser Thanks All who Made 
JOHN ae Solicitor application for position of Progress Engineer 
Clerk of the’ Beast. as Assistant Works Manager, and wishes to state 
Vernon House, Friar-lane, Nottingham that the POST is now FILLED P1754 a 





W4NzzD. First-class DESIGNER for Machine Tool 
Work. Must have experience on Gear-cutting 
Machines and preferably Machines 
Bevels. 
Address, P1761, 


for 
P1761 A 


on Spiral 


The Engineer Office 





ANTED, MECHANICAL DRAUGHTSMAN for a 
Colliery in North Midlands; full details of 
training, experience, age and wages.— -Address, 7787, 


The Engineer Office. — 787 a 


77 





UALCAST, LTD., Derby, Repetition Ironfounders 

to the Automobile Trade, and largest producers 

of Lawn Mowers outside U.8.A.. REQUIRE WORKS 
MANAGER of proved ability. 

This is an excellent opportunity for the right man, 
as he will be in charge of the most up-to-date plant 
in Europe. 

Send fullest details to 
Derby. 


A.M. D., Qualeast, Ltd. 
7819 A 





SITUATIONS WANTED. 





HARTERED MECHANICAL ENGINEER, B.A. 
(Cantab), public school (29), four years abroad 
assistant to manager large works, estimating, design, 
abrication, structural steelwork, installation, main- 
tenance, testing steam and oil engine plants, general 
repair work, installation up-to-date machinery in 
machine and structural shops just completed. 
een get on in profession at home. SEEKS 
RESPONSIBLE POSITION with prospects. 
i —— be available six weeks after 
tte 
‘Address, P1732, 


initial 


The Engineer Office P1732 B 





ENGINEER DESIRES CHANGE 
latest experience, both home and 
and office organisation; time and 
by-products, waste elimination, &c.— 
The Engineer Office P1730 & 


Eiipriush 
British ; 
U.3.A. works 
motion study, 
Address, P1730, 





NGINEER, Age 33 Teams, with Years’ Shops 
4 and D.O. experience, SEEKS 
Works. Good crganiser : 


P1750, The Engineer Office 


15 


“good references.- Address, 
P1750 B 





‘NGINEER—Inspecting—Been Inspecting Belgium, 





resident Brussels, 5 years’ executive experience 

Burma, fluent French, hit by crisis, good testi 

mo nials, SEEKS EMPLOY (MENT any suitable capa 

city, home or abroad Excellent business relations 
Brussels.— Address, P1760, The Engineer Office 
P1760 & 

NGINEER-DESIGNER, 18 Years" Experience 


D.O., estimates, sales, erection and 
and installations for liquids; used 
Address, P1762, The Engineer Office 

P1762 B 


works, 
service plant 
responsibility. 





NGINEER SEEKS ENGAGEMENT as Chief 
Draughtsman, Assistant Works Manager or other 
Responsible Position. Experienced in administration 
and control. Wide experience ensuring adaptability. 
Qualifications on request.—Address, P1741, The Engi 
neer Office. Pi741 B 





FN aod mans with Good Practical Sales, Commercial 
4 and managerial experience, DESIRES APPOINT 
MENT. Would be prepared to put up a certain 
amount of money for suitable opening. Public school 

works and university training.—Address, 
P1722, The Engineer Office. P1722 B «4 
E 


722 
— 





NGINEER (24) SEEKS JOB Abroad. Apprentice- 
ship with riy. co., 2 years college, loco. running 
D.O., inspection of materials; passed *Parts A 
B of the A.M. Inst. C.E. exam.—Address, 
Pl7 740. The Engineer Office. P1740 B 





NGINEER, Specialist in Boiler Tanks, Structures, 
&c., OPEN to REPRESENT MANUFACTURER 
in Yorkshire. —Address, P1709, The magtaaty, Office. 
P1709 B 





)NGINEER (20), 13 Years’ Experience, 7 Years’ 
sea-going, 2 years’ D.O., Extra ist Class B.O.T 
Cert.. DESIRES POST ashore. Experience with 
Diesels, turbines, reciprocators, oil and coal-fired 
boilers, superbeat, refrigeration. Excellent references. 
—Address, P1720, The Engineer Office. P1720 B 








precpony ENGINEER, A.M.I. Mech. E., Steam, 
oil, electric, mechanical, install. run, maintain 
extensions and overhauls.—Address, P1755, The 
Engineer Office P1755 B 
preeess ENGINEER (37), Factory and Plant 
lay-out, installation, maintenance, design of 
labour-saving devices and machines.—-A.G., 50, 
Lessar-avenue, 8.W. 4 P1753 B 





\ ECH. DRAUGHTSMAN (26) DESIRES CHANGI 
4 Pumps, reduction gear units, boiler work 
general experience; high technical training; ex 
refs. Full details on request.—Address, P1748, Th« 
Engineer Office P1748 B 





LANT ENGINEER (38), Steam, Mechanical and 
electrical ; experienced in charge of industrial 
plants, erection of factcries with light and heavy 
machinery, power plants, &c., also design of lay-cuts 
for modern production. Sound engineering experience 
—Address, P1751, The Engineer Office. P1751 B 
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any make), running repairs.—Address, Pie The 

Engineer Office 749 B 
CONTINENTAL FIRMS AND OTHERS 

CONSIDERING MANUFACTURING IN GREAT 





mo 


BRITAIN.—GENTLEMAN, with extensive engi- 
neering experience in various classes of re My 
manufacture, including machine tools, OFFER 


his SERVICES 
Can select site of works, lay-out, purchase and install 
plant, select pasen and afterwards manage works. 
Address, 7799, The Engineer Office. 7799 B 





SEEKS SIT.; Exp‘ 
marine, jigs, &c. 


Young, 


I JATTERNMAKER, 
work, 


accurate intricate 





single; suit small eng. firm; also as carpenter.— 
Address, P1736, The Engineer Office. P1736 B 
EDUCATIONAL 





( ‘orres pondence (jours es 


PREP AR. ATION 
FOR THE 


4)Xaminations 


or THE 
INST. oF CIVIL ENGINEERS. 
INST. OF MECHANICAL ENGRS.. 
INST. OF STRUCTURAL _? i 
UNIVERSITY OF LONDO 
ARE PERSONALLY CONDU - hy BY 


Mr. Trevor W. Phillips, 


B.8e., Honours, E polnemias. London U niversity, 
Assoc, M. 7. C.E. 1. Struct. E., M.R.S.1., 
RS ch ae Civil Engineer, &e. 


For full ph and ady pl = 
36, DaLe STREET, Le PRPBOL. “ 
LONDON OFFICE :—65, CHanceRY Lane, W.C. 2 


T.LC.B. 
CORRESPONDENCE COURSES 


FOR THE 


PROFESSIONAL EXAMINATIONS 


A.M. Inst. C.E., A.M.I. Mech. E.; Grad. LE.E., 
4.F.R.AéS., ete. 





Convincing proof that The T.1.G.B. training 
is markedly successful is found in the many 
pages of * The Engineer’s Guide to Success ” 
which are filled with hundreds of typical 
results of T.1.G.B. Students. 
Write to-day jor * The Engineer's Guide to 
Success” — 140 pages — containing oe 
widest selection of engineering goewrens in the 
world, and mention the branch, post qwalif 
cation that interests you. The "TG 
guarantees training until successful for the 
one jee. 


THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, 


76, Temple Bar House, London, E.C. 4. 
(Founded 1917. 18,000 Successes.) 








AGENCIES. 





\ ANUPACTURERS and ENGINEERS DESIROUS 
= ~ yay — their BUSINESS in London on 





on. bas please. commupicate w 
* ADVERTISER,’ Hi istings House, Norfolk-street, 
Strand, W.C P1745 BD 









c= TRAL LONDON BUSINESS FIRM, with oom 
modious offices, experienced s good co 
tio with engineering trades, OPEN to REPRESENT 
High-class MANUFACTURERS for London and Home 
Counties.—Address, P1759, The Engineer fy 
759 D 





NGINEER, Fully Qualified, a a 
and sales experience, ble connectio: 
WISHES to REPRESENT BRITISH FIRMS of arst. 
class standing as sole agent in London and/or Homie 
Counties. Specialist in the sale of products inyvuivi 
high tecbnical knowledge.—Address, P1744, The En 
neer Office. P1744 D 











ENGINEERING BOOKS 





DIRECT CURRENT MACHINE DESIGN 
By A. W. HIRST, M.Sc. (Eng), AM.LE.E. 


Lecturer in Electrical Engineering, The Technical College, Crewe. 
Prite 10s. net. 





HEAVY -OIL ENGINES 
OF AKROYD TYPE 


BEING DEVELOPMENTS OF COMPRESSION-IGNITION OIL ENGINES, 
INCLUDING MODERN APPLICATIONS TO LAND PURPOSES, 
MARINE AND AIRSHIP PROPULSION, AND RAILWAY TRACTION 


By WILLIAM ROBINSON, M.E. (Queen's) 


M. Inst. C.E., M.1. Mech. E., Emeritus Professor of Engineering and Technology, 
University College, Nottingham. 


With 16 Plates. Price 7s. 6d. net. 





POLYPHASE INDUCTION MOTORS 


THEIR THEORY, CALCULATION AND APPLICATION 


By LOUIS LAGRON, Consulting Engineer 


Translated by R. C. SIMPSON, A.K.C.. A.M.1E.E.. M.LE.A., and 
M. G. SAY, Ph.D., M.Sc., A.C.G.1., D.LC., A.M.LE.E, 


With 132 Figures and Index. Price 15s. net. 





FOUR-FIGURE 
MATHEMATICAL TABLES 


Arranged by JOHN DOUGALL, M.A., D.Se., F.R.S.E. Price 1s. 


The principal object aimed at in compiling these tables has been to enable subtraction to 
be dispensed oS. in arthms. This advantage has been secured by 
means of (a) of eee. Le., logarithms of the reciprocals of numbers 
(b) tables of he Pe and Ba unctions cotan, sec, and cosec. 





Catalogue of Adi d Scientific and Technical Books, post free 
BLACKIE AND SON LIMITED 


50, OLD BAILEY, LONDON, E.C.4. 17, STANHOPE ST., GLASGOW, C.4. 


BLACKIE & SON (INDIA) LTD.. WARWICK HOUSE, BOMBAY 
BLACKIE & SON (CANADA) LTD., 1118 BAY STREET, TORONTO, 5 




































SITUATIONS WANTED (continued) PATENTS 
WBC RE ETARI AL APPOINTMENT s0U' by - Tis D ED ,to UR the Full COMMERC!,; 
\ young man (29), secondary educat years’ DEV PMEN t United Kingdom of 
engineering business experience,  — * shorthand BRITISE ATENT x 2 ate. which relates to 
typist, certificated bookkeeper, driving Improvements in M Fool from Wire 





a ng 
eit by way of SALE or the 
on_reaso e a8. 

For particulars apply- 
PHILLIPs's, 
70, Chancery-lané, London, W.C.2 


SRANT of LICENCES 








7815 












INGS PATENT AGENCY, Ltd. (B. T. KIN: 
Regd. Patent Agent, G.B., U.S... and Can 

“ Advice Bond 7 < | {Zonmalt stions on Pate: 
and Tradé Marks FREE.—146a, Queen Victoria-str 
London, E.C. 4. *Phone : 






Central 06. 


6755 u 


HE OWNER of Baisisl PATENTS Nos, 255,71 

258,760, and 268 for * * Improvements in or 
relating to Steam me, is DESIROUS 

ENTERING into NEGOTIATIONS With oné of mor 
firms in Great Britain for the purpose of EXPLOILTIN« 

the above inventions either by the SALE of the 
JHTS or by the GRANT of a LICEN() 

[5 to manufacture on royalty fnguir 
be addressed to ABEL and IMRAY, 3. 
Southampton-buildings, London, W.C. 2 7803 


45 years’ > 4 






















HE OWNER of PATENT No. 301,083, ** Iniproy 

ments relating to Processes and Plant for t! 
Purpose of Manufacture of Shee! of Glass 
DESIROUS of ENTERING into ARBANG EMENT. 
by way of LIC ENCE of otherwise on reasonal 
terms for the purpose of EXPLOITING the san 
and ensuring its full development and practics 
working in this country. 


Full particulars from 
Lincoln House, 296/302, 












EDWARDS and co 
High Holborn, W.C. 1 
P1737 u 













1 PROPRIETOR of BRITISH PATENT N 
146,036, dated 17th November, 1919, pertainin: 
to *‘ Improvements in Machines for Applying Caps 
Closures to Bottles and other Containers,’’ is DESIh- 
OUS of ENTERING into ARRANGEMENTS by wa 
of a LICENCE or otherwise on reasonable terms for t} 
purpose of EXPLOITING the above patent a» 
ensuring its practical working in_Great_ Britain A 
inquiries to be addressed to B. SINGER, Steg 
Building, Chicago, Tlinois 7801 u 











HE PROPRIETORS of the PATENT No. 279,42 
for “* Process and Apparatus fer Reinforei: 
Cross Chains,"" are DESIROUS of ENTERING int 
ARRANGEMENTS by way cof LICENCE and othe 
wise on reasonable terms for the purpose of EX PLOI’ 
ING the same and ensuring ita full development ar 
practical working in this country All communicatic: 
should be addressed in the first instance to Haseltin: 
Lake and Co., 28, , ecto buildings, Chancer) 
lane, London, W.0 7802 » 















HE PROPRIETORS of the PATENT No. 299,58+ 
for ** A New or Improved Wire Strand and Pr: 

cess for Making the same,"” are DESIROUS of ENTE 
= into ARRANGEMENTS by way of LICENCE an: 
otherwise on reasonable terms for the purpose of 
EXPLOITING the same and ensuring its full develop 
ment and practical working in this country.—All con 
munications should be addressed in the first instanc 
to Haseltine, Lake and Co., 28, Sonthampton build 

ings, Chancery-lane, London, W.C. 2 7804 4 

















WORK WANTED. 






JANTED to MANUFACTURE, SPECIAL MACH) 
NERY or ENGINEERS’ APPLIANCES. Up 
to-date machine plant for either heavy or medium 
work. Own foundry and pattern shop.—EASTON 
and JOLINSON, Lt4.. Engineers, Taunton. Ex. = 




















| gore: FIRM, 8.W. London, READY to 
MANUFACTURE both MECHANICAL and 
ELECTRICAL APPARATUS, SPARES, &c., which 
may have been previously made by continental firms ; 








MODERN ENGINEERING WORKS A 


Situate Main Road 
STOCKPORT—MANCHESTER 



































( LD-ESTABLISHED FIRM of ENGINEERS and 
CONTRACTORS, with offices in Westminster, | 

DESIRE ADDITIONAL AGENCY for Sales and/or 

eeanues Plant London or larger territory.—Address, 

7 . The Engineer Office. 7784 D 





Q! EEL AND MOTOR EXPORTS. — AGENT 
+‘) WANTED, with good connection among exporters 
of steel goods, motor cars, &c., for sales on commission 





State territory and whether travellers employed.— } 
Address, P1743, The Engineer Office. P1743 p 
MISCELLANEOUS 





ENGINEERS. 


RE you carelns less Gees 1 oe week? If so, you 
ca. affurl to on _ without reading 
ENGIN - ERING OPPORTUNITIES. ** This 200-page 

be 0k is filled with matters of vital impo,stance to you, 
A:noug otber things, it explains the methuds of our 
unigue Appointmenta Department gives details of 
all leading Eng, Exams. (A.M.1.Mech.E., LE.E., 
B.Sc... G.P.0., &e.), on Courses 
in Civil, Mech., Elec., Motor, Aer», Radiv, ** Talkie,”* 
anid all other brauches of Engiueeriug. This 
will alter your entire outlook and earning 
It is quite FREE. Send a P.C. for your copy, NOW. 


BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, 
22, Shakespeare House, 29-31, Oxford St., 


ndon. 
1677 1 





MACHINERY, &c., WANTED. 





IR COMPRESSOR, Capacity 400 C. Ft. per Min., 
100 Ib., 3 or 4 cylinders, vertical, single stage, 
th or without D.C. 220-v. motor. 
TWO VERTICAL AIR RECEIVERS, each 250 c. ft. 
apacity, 200 Ib. tested 
\ll particulars address, 7809, The Engineer ae. 
800 F 





Rou, ER REQUIRED, Portable, 
about 140 Ib. pressure, 

000 ib. water per hour 

Address, P1731, The Engineer Office. 


Self-contained, 
evaporating about 


P1731 F 





ANCASHIRE or ECONOMIC TYPE BOILER, to 
give about 5000 ib. steam per hour. 

ent make and good condition.—GEE, 23, Harp- 
EC. 3 — 2 
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LONOON £ NORTH WESTERN @aLHey 





MODERN ENGINEERING WORKS, fully equipped with overhead cranes, brick buildings. 
well lighted, with any commercial offi electric installation and power plant, mess-room. 
gas r* re sport . Works cover 44 acres. Floor space .140,000 sq. ft., adjoining 
L.M. and 8. Railway and situate main road between Stockport and Nanchester. 


AVAILABLE at GRANTHAM, TWO MODERN brick bailt, well lighted ENGINEERING 

SHOPS with overhead cranes; floor space 50,000 and 100.000 aq. ft. respectively. Electric power 

il we aa on Bag site quite apart from our main works. rivate siding connected 
z.R. main line 














































The opere ge surplus owing to concentration of manufactures at our Other works at Grantham 
and 

For Soother | particulars and permission to view apply to the 
RUSTON & HORNSBY, 


LTD., LINCOLN. 


Secretary, 





a 
‘The Production & Treatment of Vegetable Oils 


By T. W. CHALMERS, B.Sc., A.M.I. Mech. E. 
(Of the Editorial Staff of “THE ENGINEER.”) 


Including cheptere on the Refining of Dil, the Hydrogenation of Oils, the eye eS Hydrogen 


p Making, the Recovery and "Refining of Glycerine, and the Splitting of 
ag 4to. Folding Plates and Illustrations in the text. 21s. net 





CONSTABLE & CO., Ltd., 10, Orange Street, London, W.C. 2 















also bl Seaniaes Parts.—Address, P1650, The 
Engineer Office P1650 ™ 








IRM of ENGINEERS, MACHINE MAKERS. 
BRASSFOUNDERS and FINISHERS are OPEN 
to NEGOTIATE the MANUFACTURE of SPECIAL! 
Fp for the Dome | trode oF such as have Megerto bes 
mported.— Addres . The Engineer 0 -- 
7 ue 








LD-ESTABLISHED COMPANY, Engage! in 
and Tank-making, and Engineering, 
ig OPEN 9 2 NEGOTIATE for SPECIALITIES 





which would suited to their plant of for 
MANU VACIURING such as have hitherto been 
imported. 


Address, 7759, The Engineer Office. 


7759 ™ 





y JORLD-RENOWNED PRIVATE COMPANY. in 
beart of qaaatecterie district, havine 





dings line within easy reach of 
d is OPEN to “NEGOTIATE with American 
and Continental Firms, with a view to the MANU 
FACTURE and SALE of HEAVY ENGINEERING 
PLANT, also BOILER, TANK, and CONSTRU( 
TIONAL WORK of bighest class. 

The works, coveting. many acres, ate equipped 
with machinery of the most miodern description. 
and employing the most highly skilled craftemen 
in the country, are open to inspection by interested 
parties. Only firms of highest standing and reput« 
consid 


Address, 7816, The Engineer Office 7816 ™ 





FOR SALE. 


AIR COMPRESSORS. 


AIR COMPRESSOR, by Pilkington Bros., Ltd., 
. Shin., stroke 10in., 140 r.p.m., output 
. driven by chain and sprocket by 6 H.P 
Motor, 220 volts, the whole mounted on common bed 
bed sell > or without motor. 

VERTICAL AIR COMPRESSOR, belt driven, b») 
General Engine and Boiler Co., cyls. S8tin. and 13ti1 
















dia. by 12in. stroke, 120 cu. ft. per min 
Send your inquiries to 
JOHN CASHMORE, GREAT BRIDGE 
STAFFS. 














_ as 1 ‘ 
ELECTRIC MOTORS. 

3-phase, 50 cycles, 400/440 volts. 

500 H.P., L.D. and M., 440 volts, cent. rating 
enclosed, vert. S.R., 1450 r.p.m., shaft extension bot) 
ends, on F a plate, Brookhirst ‘starting gear 

120 H.P., Mather and Platt, 400 volts, 500 r.p.n 


Cc. 

50 H.P., Parkinson, 440 yelts, 750 r.p.m., 5.R 

50 H.P., A.S.E£.A., 400 volts, 750 r.p.m., 5.R 

174 H.P., L.D. and M., 440 =e 720 r.p.m. 

10 HLP.. Vickers, 400 volts, 960 r.p.m,, 5.R. 
4 H.P., LD. and M., 440 volts, 1420 T. .m., 8.C 

hu in first-class condition, with starting gear 

Also Motors for 2-phase, 50 cycles, 200 volts. and 

3-phase, 25 cycles, 440 volte. 
220 volts and 400/500 volts D.C. 
Send your inquiries to 


JOHN CASHMORE, GREAT BRIDGF, 
STAFFS. 










5. 
























OR SALE, THEODOLITE 
F DRAWING INSTROMENTS, SECOND - HAND. 
ON’S, 338, High Holborn, W.C. 
*, (Opposite Gray's Inn-road). 
OR SALs. LEVE 
DRAWING INSTRUMENTS, SECOND - HAND. 
CLARKSON’S, 338, Hig Holborn, W.C. 
(Opposite Gray’ 6 In.-road). Fx. 









For continuation of For Sale Adver- 
tisements see page 4. 
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A Seven-Day Journal 


The Veteran Cars. 


Last Sunday the run of the veteran cars to Brighton 
-an annual event—took place. No car built later 
than December 31st, 1904, was allowed to compete. 
The run commemorates the removal of the restriction 
placed upon the movement of motor vehicles by the 
law requiring that every such vehicle should be pre- 
ceded by a man with a red flag. On the present 
occasion more than fifty cars entered, starting out 
from London at 9 a.m. Plenty of time was allowed 
for the competitors to reach Brighton, each car 
arriving before 4 p.m. receiving a plaque. We our- 
selves witnessed the event and were much impressed 
by the speed and ease with which many of the veterans 
covered the course. No less than forty-two of them 
reached Brighton before 4 p.m. and the best average 
speed recorded was 25-45 m.p.h. Many drivers of 
modern cars would not be displeased at maintaining 
such a speed. The oldest car in the race, built in 1894, 
finished the course successfully about 12 p.m., and 
we were interested to hear its driver give instructions 
that it was to be refilled with petrol and oil ready to 
start for London again immediately after lunch. We 
envied him his petrol consumption of only just over 
a gallon for the run. 


Iron and Steel. 


In a letter to The Times of Wednesday last, Lord 
Daryngton (Herbert Pike Pease) says that the effect 
of the revival of the iron and steel industry on other 
industries may not be fully recognised. He estimates 
that in the current year 2} million tons of steel, which 
eculd be made here, will be imported. To produce 
that quantity, 6,875,000 tons of ironstone and iron 
ore, 8,250,000 tons of coal, and 1,030,000 tons of 
limestone would have to be assembled, and he assumes 
that some 15,000,000 tons would be moved by rail. 
At the average rate of 2s. 10d. per ton, the railways 
would enjoy an additional revenue of £2,100,000 ; 
if British ore and coal were used not less than 110,000 
men would find employment and they would earn 
about £14,300,000. On the other hand, the cost of 
maintaining this army of men in idleness costs the 
country £6,600,000. The contra account shows that 
the “‘ advantage in price,’’ taken on an average of 
30s. per ton, amounts to £4,125,000. Hence, the net 
loss to the nation is £16,775,000. After directing 
attention to the burden of taxation, the high costs 
obtaining in sheltered industries, and the differences 
in wages at home and on the Continent, Lord 
Daryngton says: ‘‘ This explains the difference in 
the price of imports in a free market and the necessity 
of regulating these imports if British workers are to 
retain their employment and standard of life.” 


The Cape Air Mail. 


It is officially stated that the air mail service 
between London and Cape Town will be opened with 
the despatch of mails scheduled to leave Croydon at 
noon on Wednesday, January 20th. The first home- 
ward mail is due to leave Cape Town on January 25th, 
and is timed to reach London on February 5th. 
The whole journey in either direction will take 
eleven days, and in its course five different types of 
aeroplanes and flying-boats will be employed. The 
mails will be carried from Croydon to Paris in 
‘“‘ Hannibal” type machines, by night train from 
Paris to Brindisi, from Brindisi to Alexandria in 
“ Kent ”’ class flying-boats, from Cairo to Khartoum 
in 18-seater “‘ Argosies,”’ from Khartoum to Kisumu 
in “ Calcutta” flying-boats, and the remainder of 
the journey in 14-seater ‘‘ Hercules ’’ machines. The 
Africa service at present ends at the Great Lakes, 
but on January 27th it will be diverted at Kisumu 
for Nairobi, following a course through Kenya, 
Tanganyika, the Rhodesias, and Johannesburg to 
Cape Town. The total distance to be flown 
through Africa totals about 5750 miles, most of the 
daily stages being over 600 miles, while three are 
825 miles each. After a trial period with mails only, 
passengers are to be carried on the whole of the route. 
Later it is hoped by means of night flying to make 
the journey between Cairo and Khartoum in one 
day, and to reduce the three days from Nairobi to 
Johannesburg to two days, so that London will 
eventually be brought within nine days of Cape Town, 
compared with seventeen days by sea. 


Two Important Launches. 


THE White Star liner ‘‘ Georgic,’’ the largest 
British-built vessel of 1931, was successfully launched 
on Thursday of last week, November 12th, from the 
yard of Harland and Wolff, Ltd. She is the second 
motor vessel in the White Star fleet, and is slightly 
larger than the ‘ Britannic,’’ completed last year, 
and with improvements in design. Her principal 
dimensions are: 680ft. length, 82ft. beam, 43ft. 9in. 
depth, with a gross tonnage of 28,000. There is 
accommodation for 1632 cabin, tourist, and third- 
class passengers. The propelling machinery comprises 
two ten-cylinder, double-acting, four-stroke engines 





of the Harland-B. & W. type, with a total designed 
output of 20,000 shaft horse-power. The new 
Southern Railway Channel Islands service steamer, 
“Isle of Sark,” which was launched on Thurs- 
day of last week at the Dumbarton Yard of 
William Denny Bros., Ltd., is noteworthy as being 
the first British-built vessel in which the Maierform 
type of hull has been adopted. She has a length of 
306ft., with a beam of 42ft. and a depth of 16ft. to 
the main deck, her measurement being 2143 tons. 
She will be propelled by Parsons geared turbine 
machinery, and is the 109th ship so propelled to be 
constructed at Dumbarton and the thirty-seventh 
ship to be built by Denny’s for the Southern Railway 
Company. Steam will be raised in oil-fired Yarrow 
water-tube boilers, which will be equipped with air 
heaters, and will be designed to operate at a substan- 
tially higher pressure than that of the sister ships. 
Speaking at the luncheon which took place after the 
launch, Mr. Maurice E. Denny, said that, speaking 
personally, he did not think that the Maierform 
would be found to be of universal application, but 
all who were interested in the development of naval 
architecture, would await the results of the “ Isle of 
Sark,’’ not only on the measured mile, on which it was 
expected she would develop a speed of 19} knots, but 
also on a service which would fully test her capabilities. 


The Heating of Lampholder Cables. 


PARTICULARS have just been issued by the British 
Electrical and Allied Industries Research Association 
of a research on the heating of cables connected to 
the holders of gas-filled lamps. The experiments are 
being directed by a sub-committee of the Association 
under Mr. C. C. Paterson, which includes representa- 
tives of cable makers, supply authorities and electrical 
contractors. On account of the high operating tem- 
perature the neck and cap of a gas-filled lamp reach a 
much higher temperature than that met with in 
vacuum lamps, and as a result the first inch or so of 
the insulation of the connecting leads is often 
damaged. The rubber becomes brittle and eventually 
cracks, causing a risk of the wires coming into contact 
with each other, and making a short circuit. In the 
I.E.E. Regulations for the Electrical Equipment of 
Buildings it is recommended that the working tem- 
perature of cables in continuous operation should not 
exceed 50 deg. Cent., but whilst in the case of some 
fittings this limit is only slightly exceeded, in others 
the temperature may reach 100 deg. Cent. or more, 
and their deterioration is comparatively rapid. The 
Electrical Research Association has therefore made 
comprehensive tests on representative fittings used 
for domestic, shop, office and factory lighting, to 
determine the temperature which may be encountered 
in practice, and it has been found that it depends on a 
number of variables, such as the effect of the design 
of the fitting on the dissipation of heat, the amount of 
heat flowing through the cap of the lamp to the 
holder, and the temperature of the hot air in the con- 
vection currents rising from the lamp. 


The End of R 100. 


In May of this year the Government, in announcing 
the details of the policy which it intended to follow 
with regard to airships, stated that it proposed to 
recondition the “‘ R 100” and to keep her for research 
and experimental work at Cardington. The necessity 
for securing economy in the national expenditure led, 
however, to a revision in this plan, and last September 
the Prime Minister intimated to Parliament that the 
airship was to be sold for what she would fetch. 
This week it was disclosed that she has been sold 
for an unnamed price to a London firm of metal 
merchants, Elton, Levey and Co., Ltd., of Charter- 
house-square. The airship, in accordance with the 
terms of the arrangement, is to be dismantled at 
Cardington. Thesale does not include the engines or the 
gas bags of goldbeaters’ skin. The framework consists 
very largely of duralumin. She was built at Howden 
by the Airship Guarantee Company, Ltd., and was 
launched in December, 1929. She is stated to have 
cost £450,000 to build, and that altogether with repairs 
and maintenance a sum of about £1,000,000 has been 
expended upon her. In 1930 she accomplished, not 
without considerable adventure, the double journey 
from Cardington to the St. Hubert air port, near 
Montreal. Since the disaster to “‘ R 101 ” in October, 
1930, she has not been in the air. Her length is 
709ft., her maximum height 133ft., her gas capacity 
about five million cubic feet, and her gross lift about 
156 tons. She was equipped with petrol engines 
developing a maximum of 3900 horse-power, and on 
one occasion achieved a speed of 814 miles an hour. 


New Steel Works Laboratories at Sheffield. 


On Tuesday last, November 17th, an extension to 
the metallurgical and research laboratories of the 
English Steel Corporation, Ltd., at Vickers House, 
Sheffield, was formally opened by Sir J. J. Thomson, 
O.M., F.R.S., Master of Trinity College, Cambridge. 
Lord Falmouth, the chairman of the local board of 
the company, presided at the opening and the inspec- 
tion, and there were present several officials of 
Government Departments and representatives of 
steel works. When the various interests of Vickers, 
Ltd., Armstrong, Whitworth, and Cammell Laird 





were combined to form the English Steel Corporation 
it was decided to reorganise the various research 
laboratories of the group. The department for the 
metallurgical and research work of the Corporation 
has been divided into four main sections, each under 
a head directly responsible to the Metallurgist-in- 
Chief. These branches include a chemical analysis 
section, a works observation section, a metallo- 
graphic section, and a research section, each of which 
has been provided with up-to-date equipment as 
regards apparatus, and with offices, a central library, 
and several photographic dark rooms. Lord Falmouth 
spoke at the opening on the great difference between 
university and works research, and emphasised the 
necessity of scientific methods and the use to the best 
advantage of the industry of the research work 
carried out in our large universities. Sir Joseph 
Thomson said that the new laboratories were a signal 
token of the advance and importance attached to 
research by modern industry. He stressed the 
immense amount of work which had to be done in 
order to take a discovery from the shelter of the 
laboratory to the rough and tumble of the works. 
That transition often required years of work and cost 
much, but the reward was a very rich one. To those 
engaged in the laboratories he particularly empha- 
sised the importance of looking for the unexpected, 
for it was from the unexpected discovery that new 
industries were formed and new employment created. 


A Wireless Beacon for Croydon. 


To the order of the Air Ministry, the Marconi Com- 
pany is about to erect a new type of wireless direc- 
tional beacon station at the London air port at 
Croydon. The station will represent the latest means 
of assisting aerial navigation by wireless and will act 
as an automatic guide to aircraft approaching and 
leaving the aerodrome on the continental route. By 
watching a single dial controlled from the ground 
station the pilot of an aeroplane fitted with a special 
light-weight beacon receiver will be able to see whether 
he is on the correct course or whether he has deviated 
to the right or left of it. The dial connected to the 
receiver has a black background, on which two vertical 
white lines appear, and if the aircraft wanders to 
either side of the course the white line on that side of 
the dial increases in length whilst the length of the 
other line decreases. The instrument thus gives a 
direct indication of the course and is as simple to read 
as the familiar speedometer or oil pressure dials. As 
the beacon transmitter and automatic receiver 
operate on a fixed wave length, tuning is unnecessary. 
From an aerial system consisting of two loops arranged 
at an angle the transmitting station emits a “‘ beam ” 
on each side of the air route, so that an aeroplane 
travelling on the correct route receives the signals of 
the two wireless beams at equal strength. Under these 
conditions the two white lines on the receiver which 
are really the ends of a pair of rapidly vibrating reeds, 
are equal in length, for both the reeds are vibrating 
with the same amplitude. But if the aeroplane 
deviates from the correct course one beam is received 
at greater strength, and as the two beams are modu- 
lated at different frequencies the reed which is tuned 
to stronger signal vibrates more strongly. Hence the 
visual line depicted by the end of this reed becomes 
longer, whilst the vibrations of the other reed weaken 
and the corresponding visual line shortens. 


An Improved Steel Sleeper Plant. 


ALTHOUGH steel sleepers have been made at the 
Glengarnock Steel Works of Colvilles, Ltd., for some 
years, the firm recently decided to modernise its 
existing plant and to equip it in such a manner that 
it would deal with the wide variety of sleeper forms 
now in service, with a greatly increased capacity. 
Within two months after the decision was made the 
first sleeper was produced on the new plant. We under- 
stand that the economies made in manufacture have 
now lowered the cost of steel sleepers to the same 
price as the wooden sleeper. In the new plant the 
bars or sections which form the raw material are 
delivered to a heating furnace by a roller conveyor. 
From this gas-fired furnace, which has a designed 
hourly output of 15 to 20 tons of bars, they pass to 
the first of two hydraulic presses, each of 220 tons 
capacity, which perform the pressing and punching 
operations. After leaving the second press they are 
returned to the conveyor belt and are brushed, 
turned over and dipped into bitumastic solution, 
finally being delivered to three inspection banks, each 
of 200ft. length. These banks are equipped with 
mechanical skid gear designed to push the sleepers 
singly or in piles. There is also an additional 30ft. 
long inspection bench if a rail test should be required. 
The plant is now turning out sleepers weighing over 
136 Ib. each at the rate of six to seven per minute. 
The Glengarnock works have just completed a very 
large order for many thousands of tons of steel 
sleepers for the Chinese Purchasing Commission, to be 
used on the Chinese railways. This order was made 
possible by the broad-minded action of Alfred Holt 
and Co., who made great reductions in freights in 
order to assist British manufacturers to compete in 
the Far Eastern markets, advantage of which has 
also been taken by the makers of sheets, who can now 
trade in the Chinese and Japanese markets, from 
which, during the last two years, they had been largely 
excluded. - 
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The Laws of Ship Resistance. 


By G. 8S. BAKER. 
No. I. 
SKIN FRICTION RESISTANCE. 


THE total resistance of a ship is the integral effect of 
all the normal and tangential forces acting upon it, 
when resolved in a fore and aft direction. With a 
perfect fluid the tangential forees would be zero. 


Distance From Ship's Surface in inches 


With turbulent flow, Stanton, Marshall and Bryant 
have shown quite clearly that there exists at the plank 
surface a layer of fluid of finite thickness in laminar 
motion, having a velocity equal to that of the plank 
at the common surface. Terzaghi’s experiments with 
exceedingly thin films of water.between glass plates 
suggest that this innermost film of the laminar layer 
may behave as if it possessed tensile strength: In a 
5in. diameter pipe Stanton and Marshall found that 
the thickness of this laminar layer was of the order 


of 0-1 mm. to 0-2 mm., and Blasius has shown on | 


theoretical grounds that the 
thickness should vary as 
the square root of the length 
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from the leading edge. 
Since the specific resis- 
tance r, or the intensity of 
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REFERENCE TABLE 


the frictional force, at any 
point on the surface, is 
measured by the product 


of the mechanical viscosity | 


u and the rate of shear at 
the plank surface, one can 
write 
_ dv 
mt dy 


where v is the fluid velocity 
in the direction of motion 




















Wake Velocity, Percentage of Speed 
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“THe Encincer” 


Fic. 1-—-SHIP WAKE BELT, 


With a deeply submerged object in a perfect fluid the 
pressures on the object would all be normal to it at 
each point, and their integral effect would be zero. 
The viscosity of the water causes a tangential drag 
all over the surface of the hull, and this drag sets in 
motion the particles of water in contact with the 
hull surface. Eddies are formed wherever there are 
any abrupt features, and in steady motion there is a 
comparatively thin layer of water called the 
frictional belt, around the hull, moving in the same 
direction as the hull and with velocity diminishing to 
nil at the outer fringe of the belt. This moving water 
is being continually left behind, and forms a stream 
in forward turbulent motion, trailing away behind 
the hull, called the frictional wake. The increasing 
thickness of the frictional belt towards the after 
end, particularly near the water surface, alters the 
virtual shape and slightly increases the length of the 
hull. Compared with the flow in a perfect fluid, 
therefore, the direction of flow and the recovery of 
the pressures in the streams around the stern is less 
complete. 

Lord Rayleigh has shown that for any fluid where 
it can be assumed that the resistance to motion of a 
body in it depends only upon the velocity, density, 
viscosity of the fluid and the nature of the surface, 
the flow will be the same provided the term = 
the same. 
frictional belts of air and water will be the same pro- 
vided these conditions hold good. 


is 


that in small pipes the mr tion of the water at low | 


speeds is in streams paralle ito the axis, but that at a 


“gt 7... : 
definite value of —— this laminar flow broke down, 
Vv 


and at all higher speeds the flow was turbulent. The 


ie 
term —— is usually called the Reynolds number, L 
v 


being any linear characteristic dimension—length or 
diameter. The value of the Reynolds number at 
which this breakdown occurs depends upon the 
tranquillity of the fluid, the degree of smoothness of 


the surface of the body, and according to King, to | 


MEASURED AT FORE END OF AFTER BODY 


Reynolds showed | 


is a continual transport of 
momentum outwardly, in 
consequence of the motion. 
With high velocities the 
rate of shear is high, 
and the kinematic viscosity 
of water is small, so that 


the boundary layer is 
not very stable. Vortices 


are formed and shed into the outer belt, and this con- 
vection of momentum assists the general stability of 
'the flow. Stanton has shown that with turbulent 
flow along a pipe the distribution of velocity across 
the pipe was independent of both diameter and 
velocity, and that this held good for both quite 
smooth and very rough pipes. In a long pipe the 


Von Karman, in this way, has obtained equations for 
the velocity and thickness of turbulent frictional flow 
over a flat surface. In his work, the following assump- 
tions were made :— 

(1) That the velocity distribution near the 
boundary depends only on the viscosity, the density, 
and the frictional force at the point considered. 

(2) That the frictional resistance may be taken 
to vary as (velocity)", his work being done with 
n= 1-75. 

(3) That the lateral velocity distribution can be 
represented by an equation of form 


v= Vmar (4) 


where m is related to n by the formula 





9 


2 
=n 
l+m , 


so that for n=1-75, m v is the wake velocity 


-? 


at distance y from the surface, d being the thickness 
| of the belt at a distance L from the fore end. 

On this basis and using experimental results with 
pipes to adjust the constants the following equations 
were obtained by him :- 


~(@) 


d=0-37L (vi) “( 


|The thickness of wake belt obtained from these 
equations diminishes as velocity increases, and the 
relative velocity in the belt diminishes towards the 
plank surface, until at the surface it is zero. The 
indices in the equations vary with n, and as a small 
change of n has a considerable effect upon them, and 
therefore on d, some adjustment is required to suit 
actual cases. 

A number of experiments have been made at the 
National Tank to determine the variation of belt 
thickness and the flow characteristics in the frictional 
belt. These were made with flat surfaces, ship models 
and actual ships. These have covered a wide range of 
Reynolds number—up to 5-0 108—and all point to 
certain general conclusions. The two chief features 
defining the belt are the thickness and the velocity 
next the plank or hull. These data and other par- 
| ticulars of the tests are given in Table I., together 
| with similar data derived from other sources. As the 
| outer fringe of the belt is rather indeterminate, the 
| thickness d has been taken as defining the lateral 
| distance at which the velocity in the belt is 1 per cent. 
that of the hull or plank. 

It was found in the tests that velocity had no effect 


(1) 
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Tasie I.—Frictional Wake Belt Data for Various Forms. 
Thickness d is taken at a distance where the wake velocity is 1-0 per cent. velocity of the form. 


























This applies to any fluid, and the| 






































the excitation of symmetrical transverse modes of | 


sound vibration and the intensity of this motion. 
King has shown experimentally the presence of such 
waves and their effect upon the flow. 

It has been shown by several experimenters that 
for a smooth plank this laminar flow exists for a short 
distance t from the leading edge, after which the flow 
is turbulent, except for a very thin layer near the 
plank. This distance ¢t depends upon the same things 
as does the critical Reynolds number above. The 
greatest value found for it by Burgers, experimenting | 
in an air tunnel, with a flat plate set as far away from | 
the honeycomb as possible—‘.e., in the least unsteady 

v 
eV’ 
With the honeycomb 


tunnel—was t=5x 105 | 





flow obtainable in a 


v being in feet per second. 





placed very near the plate, so as to promote turbu- 
lence in the air, ¢ was reduced to a very small quantity. 
With small ship models this laminar flow is liable to 
become important, as its law of resistance is different 
to that for turbulent flow. 





















































Length of surface. Velocity of, Index m 
—-- --—- —-— — surface in 
From fore Wake Velocity layer equation 
Model or ship. end to belt of ree) } eee 
Total. point of | thickness. model. velocity of | ¥ 
measure - model. y \m. 
ment. ( ¥) 
Te a Paaay Feet. Feet. Inches Feet /min. 
28ft. smooth plank in fresh water . . 0-28 28-16 4:2 260 0-48 0-183 
Thin smooth plank in air (Stanton and Marshall) 5-5 0-9 
7-5 1-25 
18 11-0 1-65 1800 - 
16-0 2-0 0-39 
Plank with round nose in air (Hansen). . 1-65 1-65 0-34 780 0-28 0-186 
1560 0-35 to 0-198 
Surface of raft, salt water (Calvert) 1-0 0-16 
7-0 Not 200 0-37 
28 14 measured and 0-45 
21 400 0-48 
28 0-50 
| Froude plank results (Havelock, from equations of motion) 8-0 8 Not Up 0-42 
20-0 | 20 measured to 0-445 
50-0 5 650 0-46 
Airship form in air 5-8 3-0 0-42 3600 — 0-20 
10-5 6-0 1-05 3600 _— 0-197 
Ship hull with raised stern, pris. coeft. 0-77. . 16-0 16-1 | 3-0 260 0-72 
| Ship hull model (Kempf). . 6-8 | 121 - 
8-5 1-2 — 
15-4 9-7 1-4 0-30 
10-9 1-6 - = 
| Destroyer hull model 3-1 0-42 350 & 700 - 0-16 
| ren 0-78 350 > 0-18 
16-0 8-77 0-74 700 a 0-16 
P 2-2 350 0-50 0-20 
13-88 1-7 700 — | o-l9 
| —————EE 
| Cross-ch 1 st model “* Snaefell "’ 17-5 | 10-75 1-27 240 & 480 0-50 0-208 
| Cargo hull model “‘ Ashworth ” 4-14 0-30 0-32 0-095 
19-0 14-5 1-73 250 0-50 0-194 
Cross-channel steamer ‘‘ Snaefell ” 315 196 16-9 2037 0-50 0-115 
Cargo ship “‘ Ashworth "’ clean > 87 —— 0-45 -= 
‘ ’ 400 | 300 24-0 1140 0-55 0-154 
— i ‘ SY ——________ 
“ Ashworth,” 250 days out of dock 400 300 | 26-6 1100 0-58 0-216 





frictional force is satisfied by a uniform statical 
gradient of pressure along the pipe, but with a plank 
or any surface in open water it must be balanced by 
the imparted momentum. Although to this extent 
there is a fundamental difference in régime, the 
empirical laws obtained from such experiments, as 
regards the conditions of flow within the belt, can be 
applied to the theoretical treatment of open water. 





| upon the thickness d, and that Von Karman’s formula 
(2) gave too great a value of d for the models. A 
formula which represents reasonably well all the 
known data for ship and models is as follows :— 

d*+1-5d=0-02 L ive 

| dienatene d and L being in feet. This applies to 

| smooth surfaces in turbulent flow, but not including 

| the after bodies of ships. 
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Although it is theoretically correct that the inner- 
most layer of the frictional belt moves with a velocity 
equal to that of the ship, this layer is in any case of 
very small thickness, and for all momentum purposes 


| weed, some 3in. to Sin. in length—which would be 
flattened against the ship’s surface when in motion. 
The gliding velocity at the surface was 0-58 V, the 
wake thickness increased 6 per cent., and using this 


given in the following notes. On the same figure are 
shown the curves for laminal flow from Blasius and 
for turbulent flow from Von Karman. 

Beaufoy towed a number of forms both fully sub- 


all the test data go to show that for a ship the velocity | greater thickness in equation (4) the m value obtained | merged and on the surface. The results of two of 


near the hull may be taken as 0-5 V. Fig. 1 shows the 


was 0-216. In these cases the increased resistance has 


| these are given, viz., for the resistance of the after 


velocities in the frictional wake belt on the cross- | altered the frictional belt in all three of the ways | 20ft. of a 21ft. plank submerged 6ft., with two 


channel steamer ‘‘ Snaefell’’ at a point on its side 
196ft. from the stem, at a speed of 20-4 knots. This 


| mentioned. 


different entrance 
| In the case of a solid body, since the flow is not | 


forms. 
W. Froude’s experiments were made with thin 


vessel had flush butts to its plating, which was quite | uniformly distributed over a cross section and does | planks of a uniform depth of 1-58ft., of lengths vary- 


clean, and the measurements were taken in a very 
smooth sea. At 0-075in. from the hull surface the 
wake velocity was 0-5 V. On the same figure are 
shown similar results obtained on the steamer 
* Ashworth "’ at a point 300ft. from the bow at a 
speed of 11-25 knots. In this vessel the plating was 
lapped—the outside edge of the laps facing aft—the 
surface thickly painted, lumpy, with some flaking of 
the paint, but nevertheless the velocity in the fric- 
tional belt at the surface was only 0-55 V. 

It can be shown on general theoretical grounds that, 
for any given form of lateral distribution of wake 
belt velocity, there is a certain velocity of the water at 
the plank surface which will give the maximum 

















| not take place in a fore-and-aft line, the distribution | 
of the frictional belt will vary somewhat around the | 


hull. Experiments have shown that the downward 
flow of the water in the entrance causes a certain 
accumulation of the frictional belt under the bottom 
near the end of the entrance. From this section to 
the after end there is a general upward movement of 
all the streams, with the result that there is an 
accumulation of the belt on the upper levels at the 
after end, and the thickness of the belt near the keel 
at the stern post is less than it is amidships. More- 
over, the length of wetted surface in any cross section 
diminishes steadily along the run. An approximate 








method of calcuating the thickness of the frictional 


ing from 2ft. to 50ft. These were towed through fresh 
water at speeds up to 800ft. per minute. The upper 
edge of all the planks was 0-125ft. below the surface 
| except at the extreme ends. 

Gebers has made two sets of experiments. His more 
recent ones were with planks ranging up to 33ft. in 
length at speeds up to 1500ft. per minute. The 
planks protruded through the water surface, the 
immersion being 1 - 64ft. 

National Tank.—Two sets of plank tests have been 
made. One with planks from 3ft. to 16ft. in length, 
| protruding through the water surface, of immersion 
| 0 92ft., speeds up to 546ft. per minute, the second 
with a 28ft. plank at various immersions at speeds up 














momentum in the frictional belt, and that if the ' belt is as follows :—Let the wetted girth amidships | to 1200ft. per minute. The first of these was to 
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FiG, 2—-CURVES OF FRICTIONAL 


velocity at the plank is increased by any cause 
whatever the momentum in the belt will decrease or, 
in other words, the flow will become unstable. This 
velocity is approximately 0-75 V, but varies a little 
with the lateral distribution. There is little growth of 
momentum after it has reached 0-7 V, and it follows 
that frictional wake velocities in excess of this will 
not be met with in practice, no matter how long the 
surface may be, a result independent of the velocity 
of the surface. 

If the surface conditions demand a high resistance 
it must be developed (a) by increasing the thickness 
of the wake belt, (6) by filling out the wake belt 
velocity curve, so that the index of equation (4) 
increases more and more, and (c) by attempting 
to set in motion a layer of water at a high velocity, 
which will break away continually in innumerable 
eddies in the continuous effort of the water to get 
down to stable conditions. 

All the curves of lateral distribution of velocity in 
the wake belts of the various forms can be assumed to 
have the same form as given by equation (1), but with 
a variable index m, and are given by 


v=(0-99 V) (vy 


where d is the wake width of equation (3) when 
v=0-99V. Values of m for certain cases are given 
in Table I. This diminishes as the Reynolds number 
increases, and is very materially less on the ship 
than on its model. 


(4) 


It does not appear that there is any material change 
in the type of action of a rough and smooth surface, 
once the maximum gliding velocity has been reached, 
the difference being merely in degree. Both the 28ft. 
plank and the ship “ Ashworth” of Table I. were 
tested with foul surfaces. The surface of the plank 
was covered with large pieces of grit, gauge 0-06in., 
and the gliding velocity at the surface increased to 
0-55 V, its value for a smooth surface being 0-5 V. 
The wake thickness increased to 5-0in., and using this 
thickness in equation (4) the index m obtained is 
0-200 vice 0-183 for a smooth surface. In the ‘‘ Ash- 


and at any section X in the after body be G» and Gz 
respectively. Let da and dz be the corresponding 
thicknesses of the belt calculated from the formula (3). 
Assuming the additional momentum put into the 
frictional belt aft amidships varies with the mean 
wetted girth and the normal rate of growth of the 
belt thickness with length, the average thickness of 
the frictional belt at section X is 
, (Gm+Gz) 
Gr 2G. 
This holds reasonably well, provided the extreme 
after end is a vertical post. Near the water line the 
thickness will be materially greater, near the kee! it 
will almost vanish. It fails around a cruiser stern 
or one ending with a fine taper for which G, vanishes. 
The Law of Resistance.—When the flow past a flat 
plate is simply laminar in character the resistance will 


G 
= (dz—dm) (5) 


| depend upon the product dy and Blasius has shown 
pe po P | y 


on theoretical grounds that ‘in such a case the resist- 

ance is given by 
Ry J v 

—*.=0-665 4/ ——— 

e Sv? voL 

| Experimental results, mainly by Burger, Stanton and 

Pannell, show that this formula is very near the truth. 

| For the turbulent flow condition Von Karman has 

| produced formula (7) for the resistance of a smooth 

| flat plate, based on the assumptions stated on pages 


| 3, 4. 
Ry Vv ) 
=0-0. .- « 
pv —= (= 


The Reynolds number index will vary with the 
surface conditions of the plank. Gottingen has given 
0-15 for it as a result of tests on a short smooth plank 
in air, Geber’s value for planks in water is given later. 

Experiments to obtain the resistance of smooth 
flat surfaces in a fluid. have been made by a large 
number of people. In Fig. 2 are given the results 
obtained by Beaufoy, Froude, Gebers and the 
National Tank. To relieve the diagram of redundant 


(6) 


(7) 





Ss 





worth’ the ship’s bottom was covered with green 





matter only the mean curves of each experimenter | 
have been shown, the details of the experiments being | 


RESISTANCE TO BASE OF REYNOLD’S NUMBERS 


determine the changes which took place at low 
Reynolds numbers, the second to measure the effect 
of the edge of a plank on the specific resistance. 

These tests have shown quite clearly that a model 
may have two different resistances at low Reynolds 
numbers, according to whether the frictional belt is in 
turbulent or partially laminal flow, ¢.e., whether it 
follows the Blasius or the Karman curve. At high 
Reynolds numbers the curves all settle to a common 
form, differing a little in value, owing to differences 
in smoothness, to relative proportions or to edge 
effect. The highest Reynolds number achieved in any 
of these tests is 5-410’ (Gebers). The Reynolds 
number for a 400ft. ship at 10 knots is 5-7 x 10°, i.e., 
roughly ten times greater. 

(To be continued.) 








B.E.8.A. SPECIFICATIONS. 


All B.E.S.A. Specifications can be obtained from the 
Publications Department of the Association at 28, Victoria- 
street, London, S.W.1. The price of each specification is 
28. 2d. post free, unless otherwise stated. 








TRANSFORMER INTER-TURN INSULATION . 
A NEw specification—No. 422, 1931—provides for the 
proportioning of the inter-turn insulation of transformers 
upon specified minimum test voltages. When 
required and specified, insulation tests shall be made upon 
sample coils insulated in the same way as the windings 
under consideration and immersed in oil, each test-coil 
having its conductors severed at one point so that the 
appropriate high-voltage test may be applied between 
the adjacent conductors. Factors are given by which 
the scheduled test-voltages are increased with an increase 
in transformer rated output, and by which the test- 
voltages are reduced for transformers below certain rated 
outputs, depending upon the line voltage and the connec- 
tions employed. 
The specification applies only to windings designed 
for voltages across their terminals of 1000 volts and 
above. It applies to all single-phase and polyphase 


| transformers whose windings may be connected in any 


star or delta formation on three-phase systems whose 
neutral point is normally at earth potential, whether it 
be insulated or earthed. 
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The Commercial Motor Transport 
Exhibition at Olympia. 


No. IIT. (conclusion).* 

Tue tenth International Commercial Motor Trans- 
port Exhibition at Olympia, which closed on Satur- 
14th, 


exhibition from all points of view. 


was a record 
The range of 
exhibits was larger and wider than that of previous 


day evening last, November 


years, and the Show was thoroughly representative of 
the many-sided activities of the British commercial 
vehicle industry, while some interesting examples of 
Despite the 
recent general depression in industry, the number of 


continental practice were displayed. 


visitors was larger than two years ago, the number of 
68,600, 
while, including season ticket holders, no less than 
123,000 visited the Exhibition. 
continue our description of some of the exhibits. 


persons paying for admission being over 


In what follows we 


THE YORKSHIRE PatTent STEAM WacGon ComMPANy. 


Among the steam wagons which have been modified 
to conform with the latest regulations of the Road 


Fig. 30, the engine is a twin six-cylinder unit, with 


the two cylinder blocks arranged alongside one 
another, each with its full equipment of auxiliary 
fittings, lubricating oil, circulating water and fuel 
services, &c. The cylinders are 4}in. x 6,,;in., the 
designed output being 250 B.H.P. at the compara- 
tively low speed of 1500 r.p.m. The R.A.C. rating 
is 107 horse-power, and the piston displacement is 
0-762 cubic foot, or 21-6 litres. The arrangement 
virtually allows two standard six-cylinder units to 
be used as a twin engine, the only special construc- 
tional parts being the crank case and the overhead 
central cam shaft drive for the twenty-four valves. 
The lubrication of the engine is effected by four oil 
pumps, which work in conjunction with two oil filters, 
and deliver the oil to the main oil distributors. The 
order of firing is so arranged that smooth running at 
low obtained. A centrifugal governor, 
driven by the engine, limits the maximum speed to 
1500 r.p.m., while on the gear-box another governor 
controls the maximum speed of the vehicle and cuts 
off the supply of petrol, should that speed be exceeded. 
An interesting feature of the design is the employ- 
ment of hollow exhaust manifolds, which are effec- 
tively cooled by a central stream of air delivered by a 
fan, the air so warmed being utilised for heating the 
omnibus. The gear-box is of novel construction, and 
is arranged for four silent speeds, without a direct 


speeds is 

















Fic. 26--SIX - WHEELER STEAM WAGON-—-Y ORKSHIRE 


Traffic Act, we may mention the Yorkshire Light-Six 
steam wagon, which was to be seen on the stand of the 
Yorkshire Patent Steam Wagon Company, of Hunslet. 
Leeds. This new vehicle, which is illustrated in Fig. 28, 
is designed to carry a net load of 9 tons on a three- 
way hydraulically-operated tipping body, with all 
equipment and full water tanks and coal bunkers. 
The boiler and engine follow the firm’s standard prac- 
tice, and comprise a double-ended locomotive pattern 
boiler with superheater, having a working pressure 
of 250 lb. per square inch, a heating surface of 70 
square feet, and a grate area of 3-2 square feet. The 
engine is of the two-cylinder balanced compound type, 
with 4}in. and 7}in. bores and a common stroke of 
Sin. It has a designed output of 70 B.H.P., at a 
speed of 20 miles per hour. The valve gear is of the 
Joy radial type, and the gear-box gives four speeds 
with a constant mesh and a dog clutch change. 
The brakes include a hand brake and a foot brake, 
applied’ by a steam cylinder, which operate on all four 
wheels of the rear bogie. The tires are 40in. by 8in. 
mounted on dise wheels. 


HENSCHEL & SOHN A.G. 

The firm of Henschel & Sohn, of Cassel, Germany, 
which is represented in London by Gossell and Son, 
Ltd., of 110, Cannon-street, was established in 1810 
as an engineering works, and since 1848 has been 
famous for its locomotives. Some years ago it 
decided to devote part of its factory to the design and 
manufacture of motor trucks and omnibuses, and this 
section of the works has since developed rapidly. 
The company showed at Olympia, a six-wheeled 
omnibus chassis, equipped with a 100 B.H.P. engine, 
representative of a type which has been supplied 
for service in South Africa, and a six-wheel long- 
distance omnibus chassis, with a 250 B.H.P. petrol 
engine. This vehicle is designed for a paying load of 
12,500 Ib. to 13,200 Ib., according to the tires em- 
ployed, and will carry up to ninety-eight passengers, 
either as a single or double-deck omnibus. 

Three views of this chassis are reproduced in Figs. 25, 
26, and 27 on page 536, and in Fig. 30 a section through 
the engine is shown. The chassis has been specially 
designed to meet the needs of long-distance traffic 
on the Continent, involving trips of 250 to 350 miles 
per day over difficult country. Such service demands 
@ high average speed, great acceleration power and 
easy and fatigueless steering. As will be seen from 





* No. II. appeared November 13th. 


drive, but with over speeds, and two manceuvring 
gears, forward and one reverse. For the four 
principal speeds, the gears are constantly in mesh, 
and are therefore silent. The two principal shafts, 
the dog clutches and the gear wheels are all of heavy 
construction. The main clutch is of the multiple 
ring disc type, and the drive is transmitted to the 
two back axles by a single cardan shaft with universal 
joints working in oil baths. From the propeller shaft 
the drive is transmitted to each of the back axles 


one 





The side frames, as may be noted from our illustra- 
tion, are built up from sections riveted together. 
These sections are pressed out from nickel steel sheets 
and have broad upper and lower flanges and they are 
strongly braced together by transverse supports. 

The foot brake operates on all four back wheels by 
means of two vacuum cylinders, and on the front wheels 
by means of a third vacuum cylinder. There is also 
a hand brake working on the four back wheels, 
which is applied by two levers, one of which is pulled 
back after the other to apply the final braking force. 

The steering gear is of the automatic vacuum- 
operated type, the driver merely having to guide the 
wheel without effort, the power being supplied by the 
vacuum cylinder shown at the right side of the vehicle 
in Fig. 27. A worm type gear is used and the large 
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FiG. 30--SECTION THROUGH ENGINE -HENSCHEL 


worm wheel can be operated in three different positions 
before it is replaced. As shown in our illustration, 
all the controls are neatly arranged near to the driver. 

The net weight of the chassis is 14,300 lb., and the 
average fuel consumption over hilly roads and on 
steep gradients is about 6} miles per gallon, the 
average speed for such roads being about 36 miles 
per hour. 


Tue Rareicu Cycie Company, Lip. 


Considerable interest was shown at Olympia in 
the new Raleigh light truck and delivery van, which 
is of special interest for works transport. In the 
accompanying illustration, Fig. 29, we show one of 
twelve such trucks, which are employed for internal 
transport in the Raleigh Works at Nottingham. 
The design has been specially produced in order to 
compete with electric trucks and small motor delivery 
vans, and it is claimed that in the matters of first 
cost, taxation and upkeep, the motor cycle truck 
possesses many advantages, added to which the cost 





Fic. 29—-MoTOR 


through a countershaft, so that only half the total 
torque is transmitted by each back axle. The final 


of 
in very confined spaces, and is thus well adapted 


CYCLE TRUCK AND TRAILER—RALEIGH 


maintenance less. The truck can be turned 


1s 


wheel drive on the axles is of the bevel gear type, | for use in shops where there is often very little room 
with full floating shafts. The back axle housings are | between the machines. 


further coupled together and to the four back springs | 


The power unit is a Raleigh standard air-cooled 


by four blocks of rubber fabric dises, the torque being | engine, with a designed output of 5-98 horse-power, 


taken up by the eight spring ends. The axle housings 
can move vertically within the twin circular or 
spectacle-shaped frames, which, we 
allow the vehicle to be driven over the roughest roads 


the cylinder capacity being 598 c.c., 
of 86-6 mm. and a stroke of 110 mm. 
understand, | are arranged at the side of the cylinder head, which 
is detachable. 


| 


with a bore 
The valves 


By means of a Sturmey-Archer 


without applying any distorting forces to the frames. ! gear-box three speeds forward and one reverse are 
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provided. There are front and back brakes and a hand 
brake for use when the vehicle is left on an incline. The 
final drive to the axle is by means of a heavy duplex 
chain. The axle is mounted on large taper roller 
bearings, and is furnished with a motor car type 
differential, the power being transmitted to the rear 
wheels through splined steel shafts. Channel section 
steel is utilised for the chassis, and the body is 
mounted on four quarter elliptic springs, which are 
attached by four shackles to the underslung 
chassis. Our illustration shows the works truck 
with its trailer of the two-wheel type. The loaded 
capacity of both truck and trailer is 8 ewt. The 
light lorry, with 5 ewt. capacity, is generally similar, 
and consists of a body and tailboard. For outside 
delivery work a full covered body, with windscreen 
and all the usual auxiliary fittings, is supplied. 
The gears can be arranged to meet the special require- 
ments of inside or outside service at high or low speeds. 


THe DarmierR Company, LTD. 


The exhibits on the stand of the Daimler Company, 
Ltd., of Coventry, included examples of the Daimler 


the managing director of the Daimler Company 
before the Institution of Automobile Engineers early 
in December. 

In Figs. 32 and 33 we reproduce sections through 
the poppet valve and sleeve valve engines, which, as 
regards many essential details other than the valve 
mechanism and drive, are entirely interchangeable, 
and are standardised in manufacture, thus reducing 
the number of spare parts to be carried. The poppet 
valve engine—shown in Fig. 32—is a six-cylinder unit 
with 103-5 mm. bore cylinders, having a stroke of 
130 mm., the capacity being 6561 cc. The cylinders are 
of the monobloc type, with a detachable cylinder head, 
while the crank shaft, which is furnished with a 
Lanchester vibration damper, is carried in seven 
large-diameter bearings. The pistons are made of 
aluminium alloy. 

An interesting feature of the valve gear is the pro- 
vision of a cam profile which allows much greater 
tolerance in tappet adjustment than the total clear- 
ance now in common use. Thus the poppet valves 
can be set at any clearance from 0-060in. to 0-075in., 
instead of the usual 0-003in. to 0-005in. Such large 
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double-deck chassis, a double-deck omnibus, and a 
saloon coach, all fitted with the latest type 
of Daimler poppet valve and sleeve valve engines, 
incorporating the patented Daimler fluid fly-wheel 
transmission in conjunction with a silent four-speed 
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DousLe-DECK OMNIBUS—DAIMLER 


clearances, in association with the special cam profile, 
not only prevent shock to the valve mechanism with- 
out allowing the valve to “ ride’’ on the cam, but 
achieve a close approximation to the silence of the 
sleeve valve engine. Such quiet running is maintained, 


overhead type, with a flat tappet, which is lubricated 
on its face, while the valves and the rocker gear are 
carried in a monobloc detachable head, in which 
also are formed the individually machined combus- 
tion chambers. These chambers have been designed 
in the light of the latest research work, with the 
result, the makers claim, that it is now possible 
to use the same compression ratios and low grade fuel 
specifications customary with the sleeve valve engine, 
while securing smoothness of running and freedom 
from detonation. 

The six-cylinder sleeve valve engine, which is fitted 
in the double-deck omnibus illustrated in Fig. 31, 
has a cylinder bore of 97 mm. with a stroke of 130 mm. 
and a cylinder capacity of 5764 cc. The double sleeve 
valves are operated—as shown in Fig. 33—by small 
connecting-rods from a chain driven excentric shaft 
in the crank case. The sleeves themselves are of 
special steel construction, and have been designed 
to withstand the heaviest loads experienced in omni- 
bus work without any danger of distortion or break- 
age. Associated with the sleeve valve system is the 
Daimler combustion chamber. The cylinder heads 
are individually detachable and are made of special 
aluminium alloy, and are now provided with several 
narrow piston rings in place of the deep “ junk ring ” 
previously used, the new practice having been shown 
to be a better arrangement as regards the sealing oil 
control required and avoidance of wear. 

The double-deck body was built by the Brush 
Electrical Engineering Company, Ltd., of Lough- 
borough, and is of the covered-top type, designed to 
seat twenty-four ‘persons in the lower saloon and 
twenty-four persons upstairs. The rear platform and 
stairs are covered—-as shown in the illustration. The 
omnibus has a wheel base of 15ft. 6jin., with a track 
of 6ft. 2jin. in front and 5ft. 10 in. at the rear. 
The wheels are detachable, and are of the steel disc 
pattern, designed to carry 36in. by 8in. single tires 
on the front wheels and twin 20in. by 9in. balloon tires 
at the rear. There is power braking on the Dewandre 
system on all wheels and hand-operated emergency 
brakes on the rear wheels, arid the steering gear is of 
the cam and roller type. In addition to the omnibus 
above described, a 32-seater single-deck saloon coach, 
with a Pullman saloon body, by Duple Bodies and 
Motors, Ltd., of Hendon, was also on view. 


ARMSTRONG -SAURER. 


Among the various exhibits of high-speed com 
pression -ignition oil engines few attracted more 
attention than the Armstrong-Saurer, which is now 
manufactured with a series of chassis for commer- 
cial transport work at the firm’s Scotswood works 
It may be recalled that an agreement between the 
Saurer Company of Switzerland and the Armstrong- 
Whitworth group was entered into last year, 
and the Scotswood works were prepared for 
the manufacture of standard Armstrong-Saurer 
vehicles. On the stand a six-cylinder oil engine 
and gear-box constructed at Scotswood was shown, 
and also a group of chassis of various sizes. The 
immediate programme of construction at Scotswood 
includes the manufacture of a four-wheeled 7 to 8- 























FIG. 32--POPPET VALVE ENGINE--DAIMLER 


pre-selective self-changing gear-box. This part of 
the equipment, which embodies some very ingenious | 
mechanism, cannot, we regret, be fully described in 
the present article, as it will form the subject of a | 
special paper which is to be read by Mr. L. H. Pomeroy ! 








Fic. 33- SLEEVE VALVE ENGINE -DAIMLER 


we understand, for very long periods by the use of | 
extremely hard valve guides and valve stems, and 
the fact that the rocker levers operating the valves are 
designed to reduce side thrust to a minimum. 

The valve-operating mechanism is of the push-rod 


FiG. 34-—-SECTION THROUGH OIL ENGINE—- 
ARMSTRONG - SAURER 


ton Dauntless chassis, with an 80 B.H.P. six-cylinder 
compression ignition engine, which will shortly be 
followed by a six-wheeled 12-ton Dominant model, 


| while early next year the manufacture of a new 


high-speed 4-ton chassis for goods and passenger 
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work will be begun. 


Dominant chassis, showing the engine and steering | and are cross braced with tubular and pressed steel 
The front axle is a drop forging with 
Scotswood, this particular ' roller bearings for the wheels, and thrust bearings for 


gear, is reproduced in Fig. 35. 
pressure of work at 


In order to alleviate | members. 











Fic. 35--ENGINE MOUNTED IN 


polished exhibition model was made by the allied 
Swiss company. The engine has a designed output 
of 83 B.H.P. at 1600 r.p.m., and the six cylinders 
have each a bore of 110 mm. with a stroke of 150 mm. 
A section through the cylinder is reproduced in Fig. 34, 
It shows the arrangement of overhead valves, the 
heating coil, fuel injector, and the “‘ Acro ”’ 
cell. The crank shaft consists of seven single sections 
which are bolted together, the ends being flange- 
shaped and carrying the main roller bearings. It is 
claimed that the sectional construction of the crank 
shaft assists the hardening and heat treatment 
process. The injector system adopted is of the Bosch 
pattern with a six-cylinder pump and six injector 
valves, the pump being mounted on the offside of the 
engine and driven from the crank shaft through 
appropriate reduction gear. The feed from the fuel 
tank to the pump is by means of an electrically- 
operated diaphragm pump, with a filter in the fuel 
system. The gear-box is bolted to the engine crank 
case and is arranged for four speeds forward and one 
reverse, the gear change and hand brake levers being 
centrally arranged. Brakes are fitted to all road 
wheels, and are operated by air pressure by means 
of a foot pedal, the supplementary hand brake 
operating directly on the transmission gear. The wheels 
are made of cast steel and carry standard 40in. by 
Sin. pneumatic tires. The design, springing, and equip- 
ment of the chassis follow standard Saurer practice. 
All the parts for the engines and chassis are to be 
built at Scotswood with the exception of portions of 
the fuel pump and injectors. 

The company is establishing a chain of service 
depéts at the principal industrial centres in the 
country, which will be equipped with mcdern appli- 
ances for the upkeep of Armstrong-Saurer vehicles. 


RANSOMES, SIMS AND JEFFERIES, LTD. 


A noteworthy exhibit on the stand of Ransomes, 
Sims and Jefferies, Ltd., of Orwell Works, Ipswich, 
was the six-wheel trolley omnibus chassis supplied 











** Maries ”’ 


type air 











FiG. 36-—-S!IX-WHEEL TROLLEY OMNIBUS 


to the Nottingham Corporation Transport Depart - 
ment, which we illustrate in Fig. 36. The frame 
members are pressed from high-tensile steel, and, as 
we show, is downswept at the rear to permit of a low- 





pattern. 


CHASSIS-- ARMSTRONG - SAURER 















SECTIONS THROUGH UNIVERSAL JOINTS 
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TUBULAR PROPELLER SHAFT 








A view of the front end of the | loading line body. They are specially deep in section, | slight difference in the diameter of the tires. The 


axle assembly is of the full-floating type, with a 
differential worm gear running in an oil bath. 

Particular interest attaches to the transmission, 
which is by means of Ransome-Garrett patented 
tubular propeller shafts and universal joints, with 
splined couplings at the axle end. The drawing repro- 
duced in Fig. 37 shows a section through the shaft 
and the universal joint, with an enlarged detail of 
the inertia or oil dosing valve. The new drive has 
been designed to work over long periods at angles 
from 10 deg. to 12 deg. under high loading con- 
ditions, and shafts of this pattern have now, we learn, 
been in operation over two years with entirely satis- 
factory results. The shaft has a high factor of stiff- 
ness, and the weight is not excessive. The mean 
diameter of the tubes, which transmit the drive, is 
4in., which gives a torque-iransmitting surface of, 
roughly, twice the radius of the usual splined shaft, 
with bearing pressures about half the usual figures. 
The drive is transmitted from the fork A, through 
the driving tubes, which are riveted together, through 
floating keys to the driven tubes, which are secured 
to the fork B. The tubes are enclosed by a cover, 
which acts as an oil retainer, and is kept in position 
against a shoulder by the locking ring shown. 

The method of producing this portion of the shaft 
is briefly as follows :—The tubes are ground internally 
and externally so as to telescope freely but without 
side play. They are then assembled and holes at 
the ends of each key slot are drilled and reamered 
so as to give a dead smooth finish. This is done to 
avoid any notch effect, which might give rise to 
fatigue fractures when the shaft is in service. The 
tube assembly is then placed in a special machine, 
and the slots are end-milled through the three thick- 
nesses at one setting. Accurate indexing, and the 


the king pins, while the, steering gearJis‘of the | fact that the slots are cut with the three tubes in their 
The springs are made from 


proper relative positions, ensures that in the finished 
shaft each key transmits its proper share of the load. 
The keys are slightly shorter than the slots in which 
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back axles are specially designed for trolley omnibus 
service, and Thornycroft patented differentials are 
used in conjunction with a third differential between 
the axles, the object of which is to obviate the possi- 


Ihe Cooqeer 


CHASSIS—-RANSOMES - SIMS 


bility of one axle taking more than its share of the 
torque. This design is patented, and it is claimed that 
it reduces tire wear, as the various road wheels can | inertia effect, and a small quantity of lubricant is 
run at different speeds in order to make up for any 








DETAIL OF INERTIA VALVE 
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FiG. 37--PROPELLER SHAFT AND UNIVERSAL JOINT-—-RANSOMES - SIMS 


they slide. With the shaft inclined in the working 
position so that the fork B is lower than the fork A, 
the central chamber forms an oil bath, the maximum 
level being determined by the oil overflow pipe. A 
filling plug is also provided. The oil is prevented from 
creeping along the shaft by a disc at the end of the oil 
chamber, and from being thrown out externally by 
the packing washer and ring shown. A feature of the 
design is that the telescopic portion of the shaft cannot 
pull apart, although it can be conveniently inspected. 
The hardened and ground keys can be easily renewed, 
while, if necessary, the slots and keys can be made 
oversize in order to prolong the life of the shaft, 
should wear take place. 

The universal joints also embody new features as 
regards their construction and lubrication. As 
Fig. 37 shows, the universal joint comprises two forks, 
which are stiffened by screwed rods. Within these 
forks there is carried a torque ring, the centre of which 
is enclosed by cover plates, so as to form an oil 
reservoir. In the centre of the oil reservoir there is a 
distribution box, which carries the spring-controlled 
inertia or dosing valves. As will be seen from the 
enlarged drawing to the right of Fig. 37, the inertia 
valve has a heavy head with a sharply tapering stem, 
which fits into a tapered inlet space surrounding the 
stems. The valve is held on its seat by a spring, and 
opposite to the spring there is a smull air hole which 
keeps the casing open to the atmosphere, thereby 
preventing a vacuum being formed in the oil dis- 
tributing system. Whether the oil chamber is full or 
empty, oil finds its way into the tapered inlet leading 
to the valve seat, and, as the speed of the shaft 
increases, the oil so trapped opens the valve by its 


passed to the pins and bushes. Thé reservoir holds 
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about half a pint of oil, and need only be replenished 
at intervals of three to four weeks. 

The brakes are applied by air pressure and they 
were supplied by G. D. Peters and Co., Ltd., and 
the brake gear includes the Ransome-Garrett patented 
cam gear, which ensures that while with the air brake 


panelling to the wooden grounds, which is done | tural members are attached the 20 S.W.G. steel 
with wood screws made of high-tensile aluminium | sheets, high-tensile aluminium brackets and sheets 


alloy. 


| being used for the roof and the exterior panelling, as 


The body is so designed that the steel sheeting shown. All the sides, ends and roofs, as well as the cab 
which forms the inner casing is riveted to the metal | sections, are built up in jigs, so that accuracy and 


framing members to give structural strength and the | interchangeability is ensured. 
| has a pleasing appearance. 








Fic. 38—ALL - METAL™ DouBLeE - Deck 


both sets of shoes in each rear wheel are effective, only 
one set in each wheel is employed when the hand brake 
or parking brake is applied. The chassis is fitted with 
38in. by 8in. straight-sided Dunlop tires on standard 
discs. 

The motor is of the firm’s enclosed ventilated, 
series-wound traction type, with interpoles, and it 
is designed to develop 80 H.P. It is provided with 
roller bearings, and is supported in a manner which 
allows for easy and ready removal. The controller 
is made by the British Thomson-Houston Company, 
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FiG. 39--PANEL DETAILS —-METROPOLITAN - CAMMELL 


Ltd., and is of the contactor type, in which the various | 
connections are made by contactors mounted on a | 
separate panel, the master controller being operated 
by a small foot pedal similar to that used for accele- 
rating motor vehicles. This pedal operates direct | 
without the interposition of gearing. The controller | 
gives nine speeds, and an interlock is provided so that 
if the power supply be interrupted the controller 
must be returned to the first notch. There is, in 
addition, a hand-operated reversing drum interlocked 

















Fic. 40--OlL. FILTER AND COOLER-—DENNIS 


with the main contactor controller. The resistance 
is of the tramway type in the form of jointless, rust- 
less grid type resistance sections and it is situated 
under the driver’s cab and over the front axle. 


Dennis Bros., Lrp. 


An interesting exhibit shown on the stand of Dennis 
Bros., Ltd., of Guildford, was a 48-seater low-height 
omnibus body, by the Metropolitan Cammell Carriage, 
Wagon and Finance Company, Ltd., of Saltley, Bir- | 
mingham, constructed under that company’s patented 
all-metal system. A view of the completed omnibus, 


which was built to the order of the Lancashire United 
Transport and Power Company. Ltd., for use on a 
route where low bridges occur, is given in Fig. 38, 
and in Fig. 39 we show the method used to attach 
exterior 


the 18 S.W.G. hard- quality aluminium 





OMNIBUS 





BoDY—-METROPOLITAN - CAMMELL 


outer aluminium sheet panelling secured by wood 


in the event of damage. 


The finished body 


In the space at our disposal brief reference can only 
be made to the ‘‘ Lance ”’ chassis and engine of Dennis 


| Bros., which, as regards its reliability, iow cost of 


maintenance and economy in running, has achieved 
a high position in the transport industry. This year 
the firm is showing for the first time a four-cylinder 
passenger chassis with either normal or forward con- 


trol, which retains many of the features of the 
‘** Lance *’ chassis and has been named the ** Lancet " 
chassis. It is equipped with a four-cylinder engine. 


In Fig. 41 we illustrate the engine and gear-box of 
the ** Lance * chassis, which shows the neat arrange- 
ment of the auxiliaries on the near side of the engine. 
The engine is so attached to the chassis that, by 
removing a detachable cross member at the front of 
the frame, in conjunction with a split rear engine 
bearer, the whole of the engine and gear-box unit can 
be lifted out without disturbing the body. Special 
attention has been paid to the question of lubrication, 
and we show in Fig. 40 the independent oil cooler 
and filter, which is placed below the front of the 
engine. The ribbed oil cooler body will be seen with 
the internal felt filter partly withdrawn. The oil 
pump is placed at the rear of the engine, so that there 
is no possibility of shortage when climbing steep hills. 
Another feature of the engine which will appeal to 
the maintenance engineer—see Fig. 42—is the means 
of swinging back the rocker gear by rotating it 
around the cam shaft, so that the cylinder head block 
can be lifted clear and a spare head fitted in a few 

















screws in a manner which permits of easy replacement | minutes. A further novel feature we noted was the 

This method, it is claimed, ' provision of an aluminium dividing plate below 

obviates loss of time and cost in repairs, no rivets the exhaust manifold, so as to protect the car- 
Fic. 41—ENGINE AND GEAR-BOX FOR ‘LANCE’ CHASSIS -DENNIS 

buretter inlet from the heat of the manifold. By this 


having to be removed for replacement of dented or 
torn exterior panels. Thus, not only is the durability 
of all-metal construction obtained, but there is also the 
advantage that exterior panelling may be repaired 


means, a cool stream of air is deflected by the fan on 
to the carburetter, to ensure an even and dense charge 
even with a hot engine. The firm’s system of heating 

















Fic. 42—CYLINDER HEAD SHOWING ROCKER GEAR SWUNG BACK-—DENNIS 


with ease equal to that of timber bodies without 
interfering with the structure. 

The method of construction is illustrated in Fig. 39. 
The vertical pillars are made of a patented flanged box 


| section and are formed out of solid-drawn steel tube, 
| their shape permitting a riveted joint with other 


members of the structure to be made. To the struc- 





the mixture as it passes into the inlet manifold has 
been retained. 


Tue Sentinrt Waccon Works, Lop. 
Among a comprehensive series of exhibits on the 


| stand of the Sentinel Waggon Works, Ltd., of Shrews- 
' bury and London, we have chosen for illustration— 
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see Fig. 43—the firm’s new shaft-driven six-wheeled 
steam wagon on pneumatic tires, the unladen weight 
of which is about 10 per cent. less than that of the 
chain-driven model. 

A feature of the design is the new and smaller type 
of boiler with a double superheater, which, while pro- 
viding an ample heating surface, weighs less. The 
chimney, which is equipped with a spark arrester, is 
now placed at the rear side of the boiler, giving the 
driver a clear view of the near side wheel and the 
whole of the road in front. The steam gauges have 
also been conveniently arranged so that they can be 
equally well seen by the stoker and the driver. The 
engine is generally similar to that fitted in the chain- 
driven models, but it has been improved and lightened, 
the cylinders, lubricating pump, the dynamo and the 
tire pump being all engine driven. As an emergency 
provision it is possible, in the very remote event of an 
oil pump failure, to half-fill the engine crank case by 
oil to allow the vehicle to proceed to its depdt, a 
special filling plug and gauge glass being provided for 


Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


WASTE. 


Sin,—-** It is the engineer,” says Mr. R. Gaudin, “‘ who 
has made the Age of Leisure a practical possibility now, 
and it is the financier who is making the world into a series 
of Pauper States.’ Will you permit me to cite a few facts 
to illustrate this statement and help to bring its truth home 
to your readers ? 

The corn combine, which some months ago was demon- 
strated to several thousand persons at Liberal, Kansas, is 
thus described in the Chicago Economist :—** It cut the 
corn close to the ground, husked it and shelled and cleaned 
the grain, leaving behind shredded cornstalks ready to be 
plowed under ground. And when factories are built to 
use cornstalks for paper and other by-products, the 
machine can be so adapted that it will strip the leaves off 

















FiG. 43-—-SHAFT - DRIVEN SIX -WHEELED STEAM WAGON--SENTINEL 


this purpose. The structural features and braking 
facilities on the chassis follow closely the standard 
Sentinel design, and as shown large pneumatic tires are 
fitted to all wheels. 


CrossLey Morors, Lp. 

In our issue of November 8th, 1929, we described fully 
the Crossley 38-110 B.H.P. double-deck omnibus with 
a petrol engine, which was again exhibited this year. 
In addition, the firm showed a six-cylinder ‘* Condor ” 
oil-engined double-deck top-covered omnibus, as 
supplied to the Rochdale Corporation, with seats for 
fifty persons, and a ** Condor ”’ chassis complete with 
a Crossley six-cylinder compression-ignition engine 
having a bore of 4¥;in. with a stroke of 6in. and a 
Treasury rating of 47-3 horse-power. This engine has 
previously been described in our columns, and we 
were interested to learn that engines of this type are 
now in successful operation in many provincial towns 
and cities, while a large number of petrol-engined 
goods-carrying vehicles have been converted by 
fitting Crossley high-speed heavy oil engines, both in 
our own country and overseas. For the first time the 
Crossley patented automatic gear-changing device 
was shown, the object of which is to prevent the 
clashing of gears, thereby lengthening their life. 
Besides the heavy oil engines above referred to, there 
was a full range of petrol-engined vehicles. 

. 


Tre Gitrorp Motor Company, Lrp. 

An exhibit of considerable novelty, to which, how- | 
ever, only preliminary mention may now be made, is 
the front-wheel drive passenger omnibus, which was 
shown on the stand of the Gilford Motor Company, 
Ltd., of London. By the adoption of a front-wheel | 
drive in conjunction with a Junkers opposed-piston 
six-cylinder double crank shaft aircraft type oil engine 
it has been possible to produce a double-decker chassis 
with a single-piece girder foundation of extruded box 
section to which the wheel suspensions and propelling 
motor are attached. The whole structure is heavily 
braced, and it enables a short wheel base low-loading 
body of neat form to be produced. The engine 
gear-box and wheel suspensions embody new features, 
which we hope to refer to in more detail later. The 
engine has a bore of 70 mm. and a combined stroke 
of 210mm. the designed output being about 120 
B.H.P. at 2000 r.p.m. Arrangements are being made, 
we understand, to build the power units in this 
country. 








THe new bridge between Hawkesbury, Ontario, and 
Grenville, Quebec, over the Ottawa River, was officially 
opened for traffic on October 21st. The bridge, which will 
henceforth be known as the Perley Bridge, cost 400,000 | 
dollars. It is 2300ft. long without approaches, and with 
approaches 4460ft. long. It is composed of six spans, 
five of 168ft. each and one of 224ft., with a 112ft. bow- 
string truss span at the section above the Grenville Canal. 


| destroyed daily. 


| aided by science is thwarted by our financial conventions. 





the stalks, tie them in bundles, and deposit them ready for 
the paper mill. The economic importance of the event lies 
in the fact that, while the corn had stood outdoors all 
winter and the stalks were wet and difficult to handle, the 
crop was harvested at a complete cost of 1-18 dollar an 
acre, or less than three cents a bushel.” 

The comment on this description by a writer in Com- 
merce and Finance is as follows :—‘‘ Thus does machinery 
defeat all the ‘ back to the farm’ agitation that can be 
generated. 
difficulty of finding employment for those who leave the 
soil does not alter this basic fact.” 

Turn from the United States to Brazil. The Wall 
Street Journal of October 17th informs us that the Brazilian 
Government tried to check excessive supplies by with- 


holding them from the market when prices were low. But | 


in April, 1930, a foreign banking syndicate advanced 
97,330,000 dollars in a “ realisation’’ loan on condition 
that Brazil would in future abstain from storing and with- 
holding. Brazil set to work to rid itself of. its surplus by 
buying up supplies out of the proceeds of an export tax 
which, incidentally, makes our coffee dearer—and destroy - 
ing them. Coffee was purchased. Incineration was the 
first method tried, but the none too edifying odour of 
destroyed coffee just outside of Santiago caused unfavour- 
able comment. 

The Government next resorted to the sea. A load of 
coffee was dumped from a boat off shore. The coffee, 
washed ashore in better condition than it had left, was 
picked up by beachcombers and resold. The next try was 
to take the coffee 7 miles out and throw it overboard. This 
proved successful enough, but authorities found that the 
costs entailed did not justify continuation of this pro- 
gramme. 

At the present time, therefore, the coffee is brought to a 
swamp 15 or 20 miles out of Santos, set in the mire and a 
layer of oil poured over it and then burned. While this 
has proved effective, only a limited amount of coffee can be 


The Wall Street Journal of October 12th gives some 
additional facts. An internal loan has been arranged with 
a view to hasten destruction in the interior. The Brazilian 
Government had paid for 5,387,000 bags of coffee up to 
October 3rd. It has destroyed to date—October 17th— 
approximately 1,680,000 bags. The present Brazilian 
crop consists of 25,000,000 bags and there are 19,140,000 
bags of old supplies. 

While it is Nature rather than the engineer who is 
responsible for the large supplies of coffee, it will be noted 
that these are being destroyed at the behest of “ a foreign 
banking syndicate.’’ The reasonable way to dispose of a 
big crop is to lower prices, but the producer cannot do this 
without loss under the present method of assessing costs 
and including them in prices. 

It would tire your readers and defeat my aim if I were to 
give you further instances of how the bounty of Nature 


Wheat, cotton, rubber, wool, copper, tin and manufactured 


We need not more farmers, but fewer, and the | 


anything. But the machine invented by the engineers 
does the work, and as the banking system now operating 
will only release purchasing power in return for work, the 
good things are blocked at their source since men have 
not sufficient money to buy them. 

So we have the engineers, on one hand, applying their 
knowledge and energy to solving the problem of cutting 
down costs by inventing and making more and more 
efficient machines, and, on the other, our financiers strain- 
ing every effort to check and restrict the flow of com 
modities which is the logical result of the work of the 
engineers. ‘* It was necessary to do this (destroy coffee),”’ 
says the writer in the Wall Street Journal, “ or else be 
smothered in surplus coffee.’’ Apparently-it is impossible 
to get financiers to accept the reasonable solution, which 
is to distribute sufficient purchasing power, irrespective of 
work done, to the public so that they might remove the 
goods. It is a costly job to destroy coffee. Why not let 
the people who want it have it ? 

Instead we have a proposal from the Mississippi Valley 
Unemployment Relief Conference called by Governor 
William H. Murray, of Oklahoma, seriously put forward 
that labour-saving machinery be scrapped, so that work 
it does can be done by men, thus providing more jobs! 
And here in England I have heard the same proposal 
defended by a man who holds a responsible position on the 
local government of an important area. 

London, November 11th. Frances PREWeETT. 


BOILER INCRUSTATION. 


Sir,—In this week's issue of THe ENGINEER you men- 
| tion about the water softening plant of the railways. It 
is forty years ago that I obtained a patent for a method of 
applying alkaline matter to the internal parts of steam 
boilers for the prevention of scale. You inserted an adver- 
tisement for me, but no one took it up, so I let it drop. 
Now, after forty years, with the advent of the metal spray 
the prevention of incrustation in steam boilers is easy of 
solution. The internal tubes should be sprayed with the 
solution before the water covers the tubes. The adhesive 
action is remarkable, for there is no hard rust, but only 
dust. It was upon a Lancashire boiler I tried it, and was 
fully justified by the result. James TOBIN. 
London, November 17th. 





THE ROTOR SHIP. 


Sir,—I notice in The Times a statement that a vessel 
which foundered quite lately in the Gulf of Mexico was 
the rotor ship, about which THz ENGINEER gave some 
interesting particulars a few years ago. 
| I wonder whether any of your readers have information 

about the performance and behaviour of this novel vessel 
| after her first trial, when she was navigated to the Forth, 
and especially whether the rotors did, in actual use, justify 
any of the expectations of the designer and his supporters. 
M. T. Tupspery, Assoc. M. Inst. C.E. 
London, November 16th. 











THE JUNIOR INSTITUTION OF ENGINEERS. 


At the annual general meeting, held on November 13th, 1931, 
the following officers of the Junior Institution were duly elected 

Chairman, J. Foster Petree, A.M.I. Mech. E., A.M.I.N.A 

Vice-Chairmen, E. Ambrose, M.1.E.E., H. P. Wright. 

Hon. Treasurer, W. M. Hurrell. 

Hon. Editor, C. E. Atkinson, A.M.1.E.E 

Hon. Librarian, F. Squirrell 

Councillors, F. A. Glidewell, H. G. Pusey, T. B. Elliott-Moore, 
J. E. Gray. 

Hon. Auditors, F. Burgess, W. H. G. Churchill, W. M. Good, 
L. O. Stone. 

The following awards for 1930-1931 session have been made : 

The Institution gold medal, to Leonard Clegg for his paper 
** Synthetic Resins.” 

The Institution silver medal, to Stanley Dunlop, “ Refining 
Raw Cane Sugar.” 

The Vickers medal and prize, to T. P. Nicholls, “* Refractories 
for Reheating Furnaces.” 

The Dunn medal, to K. W. Willans, “Some Problems Con 
nected with the Reorganisation of an Engineering Works.” 

The Tookey award, to T. H. Flowers for his paper delivered at 
an informal meeting, “The London Automatic Telephone 
System.” 
| The Midland Local Section silver medal, to J. L. 
‘** Power Press Production.” 

The North-Western Local Section silver medal, to A. H 
Roberts, “‘ Workshop Practice in a Modern Locomotive Repair 
Shop.” 

The Sheffield and District Section silver medal, to C. F. Adams, 
“ The Electrical Equipment of Railway Rolling Stock.” 

The North-Eastern Local Section silver medal, to T. W 
Stewart, “‘ The Drying of Industrial Products.” 

The Durham bursary, to William Wood, “‘ The Manufacture of 
Screwing Dies.” 





Williams, 








Pusiic ScHoots Lecrures 1x Agronavutics.—The Royal 
Aeronautica) Society has recently initiated a series of lectures 
before the public schools. These lectures were begun as an 
experiment, but the great interest that has been shown has 
caused the Council seriously to consider making such lectures 
permanent. Lectures during the next few months are being 
arranged for before over a hundred of public schools in Great 
Britain. The Society has prepared a series of slides with full 
notes attached, so that a prospective lecturer has very little 
indeed to do. The slides have been specially prepared to stimu- 
late the interest of public school boys and ot hers, and to show the 
development of British aviation from 1908 to 1931. Most of the 
lectures for the next few months have been arranged, but the 
Council would welcome any offers from members of the Society 





goods of all kinds—these and many many others are being 
produced in such abundance that no man need lack 


to deliver the lecture before their old school, provided arrange- 
ments have not already been made, and the slides are available. 
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A Visit to the Heaton Works of | 
C. A. Parsons and Co., Ltd. 


MAINLY with the object of inspecting the three 50,000- 
kW turbo-alternator sets that will shortly be installed in 
the Dunston power station of the Newcastle Electric 
Supply Company, a large party of engineers recently 
visited the Heaton Works of C. A. Parsons and Co., Ltd. | 


From many parts of the country power station men and | 
others journeyed to Newcastle to see these fine machines, | 





and arranged for intermediate re-superheating up to the | evaporators themselves and for the final feed heat stage 
initial temperature of 800 deg. Fah., the units consist of re- | is bled off at the exhaust of the H.P. turbine before the 
action two-cylinder tandem turbines, driving alternators at | it passes to the reheater, the final feed temperature 
1500 r.p.m. From the initial pressure of 600 Ib. per square | being 340 deg. Fah. 
inch expansion takes place in the H.P. cylinder down to The alternators—Fig. 1—give a continuous output of 
approximately 120 lb. per square inch. At this pressure | 62,500 kVA at 13,500 volts, and conform with the makers’ 
the steam is returned to the boiler for re-superheating, | latest standard practice, the frame and bed-plate being 
and is then brought back to the L.P. single-flow turbine, | fabricated. The stator conductors are insulated with 
in which the expansion is continued down to the con- | Parsons’ flexible insulation developed ‘for high-voltage 
denser vacuum of 29in. Standard Parsons end-tightened | machines, the conductors being of the laminated cable 
reaction blading, made of stainless steel, is used throughout | type, with the individual strands insulated with asbestos. 
the H.P. turbine, and also for the high-temperature portion | The stator slots are formed with a view to increasing the 
slot leakage flux and, consequently, the alternator react- 
ance, so that the current that flows on the occurrence of 
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and to inspect the works in which the Parsons turbine 
was developed. Although the Heaton factory has long 
been familiar to us, we cannot recall a more instructive 
visit, for apart from the interesting turbine and electrical 
work that came under their notice, the visitors were given 
access to the searchlight reflector and reflecting telescope 
departments. Since our previous visit to Heaton the firm 
has established a large and well-equipped fabrication 
department for the production of alternator stator casings, 
bed-plates, D.C. machine yokes, &c., as well as such things 
as conveyor buckets supplied to outside firms. While the 
foundry in which turbine casings, &c., are cast naturally 
still constitutes an important section of the works, many 
things that were at one time cast are now built up from 
mild steel plates, and the foundry and pattern making 
departments have consequently become less active than 
they were in the past. As fabricated structures have much 
to recommend them in the field of electrical engineering, it 
is not to be wondered at that a large fabricating department 


ial all bb ELL LE Tevery Ts 
| 
. | I | x, Choker 
’ > er \ riaesoet Halves 
i a i i aa | Meutralise 
y Choker 
= 
4 
WPT Tere Pisrererrrersrer (wr 
Busbar = if 2 L _ 
apping Studs a 5 5 a a 
Busbar — = —= 


——s ’ 
Series Switches 


i 


pots 


Choker gives 
1, |/atermediate 


4 : 


i 7 TENT pT oh Mee ou 











TY ‘w 
6 


LPARAM | 








peas SM a sO ene 

——— SEE eee Halves 

o a a d p Meutralise 
“Tne pce = Swain Sc 
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has been established at Heaton, where a progressive policy 
has always prevailed. As they stand to-day, the Heaton 
Works, with their well-equipped machine shops, blade- 
making and insulation departments, testing facilities, 
&c., can hold their own with any similar works in this 
country or abroad, and no engineer who has seen them 
can fail to appreciate that the firm has kept well abreast 
of the times. But here we are concerned with one or two 
jobs at present on hand, and especially with the Dunston 
turbo-alternators, which represent the firm’s latest | 
practice. 


TursBo-ALTERNATORS FOR DuNSTON. 


The illustrations on page 546 show the three sets under 
construction, the H.P. end of one of the machines, a high- 
pressure cylinder cover, and a L.P. turbine rotor, At 
the time of the visit one of the sets was running under 
steam, whilst the other two were in an advanced stage of 
construction. Designed for a steam pressure of 600 Ib. 
per square inch and a total temperature of 800 deg. Fah., 


| This blading enables the full heat drop available in the 





O= Choke Coil halves neutralise X= Choke Cor! gives intermediate step 
“Tee Encweee Swan S 
of the L.P. turbine. A hand-operated stop valve and an 
independent automatic emergency valve are provided, 
whilst three governor valves are housed in the steam 
chest and control the steam up to loads of 30,000, 40,000, 
and 50,000 kW respectively. Although the sets are most | a short circuit is limited and the duty of the main 
economical at 40,000 kW, by reason of the provision of | switchgear is minimised. With a view to preventing move. 
additional blading, at the inlet end of the H.P. turbine | ment of the stator windings on the occurrence of a short 
and the control of steam to this blading by the first valve, | circuit across the machine terminals, the end portions of 
a very flat consumption curve is obtained at lower loads, | the windings are strongly braced and packed. High-grade 
steel alloy having low eddy current and hysteresis loss 
boiler steam to be utilised at a load of 30,000 kW, and | forms the stator core plates and the core plate segments 
it is by-passed when the load is 40,000 kW. Similarly, | complete with slots, ventilation holes and keyways 
a further section of blading is by-passed for the maximum | are punched out in one operation, so as to ensure the 
load of 50,000 kW. Two valves housed in the steam chest | greatest accuracy in assembling. Although an alternator 
on either side of the turbine control the steam inlet to the | stator weighs 115 tons, it will be despatched to the site 
L.P. turbine, which is connected to the valves by means of | completely wound. 
flexible pipes, as in the case of the high-pressure turbine, the On the rotor, which is composed of single-piece steel 
provision of these valves being made necessary by the rela- | forging, the windings are insulated throughout with 
tively large steam capacity of the reheater and pipe mica. Heavy damping windings are also provided and 
work. On the H.P. turbine there are two independent are connected to the end caps by means of a bonding 
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Fic. 3—**GRID*’_ TRANSFORMER WITH ON-LOAD TAP-CHANGING GEAR 


thrust blocks and the emergency governors are also | device of special construction. The exciting current is 
duplicated. Besides tripping the main emergency valves, | derived from a stabilised exciter directly coupled to the 
these governors, which are set to operate at different | end of the alternator shaft, and the alternator excitation 
speeds, also close both the high-pressure and the low- | is controlled entirely by the exciter field regulator. For 
pressure relay valves, and the one that is set for the higher | ventilating the machines the closed circuit system is 
speed also operates the vacuum breaking valves on the | naturally used. The cooling air for each alternator is 
condensers. circulated by two fans, mounted inside the foundation 

Feed heating by steam bled from the turbines is carried | block, whilst the motors that drive the fans are placed 
out in four stages. From the L.P. stage heater the feed | in an accessible position at the side of the block. 
water goes to the feed pumps, thence to the intermediate- | An interesting feature of the ventilating system is that 
pressure stage, and then to the third stage, which utilises | the exciter, ventilating fan motors and main alternator 
the evaporate from the evaporators. The steam for the ' brush-gear are completely enclosed and clean air for 


ee 


ee 





Nov. 20, 1931 


THE ENGINEER 





543 














ventilation is drawn from the main alternator air circuit | a complete three-phase equipment being arranged to 
hanism 


and is returned to it through a filter. 


Orner TuRBO-ALTERNATORS. 
Among other large machines at present under construc- 


form a single unit. The mec under consideration is 
designed for remote electrical control, but it is also suitable 
for direct or remote manual control. From the diagrams— 
Figs. 2 and 4—it will be perceived that the tapping 








Fic. 5--TRANSFORMER TAPPING SWITCHES 


tion at the Heaton Works are two 36,000 kW turbo- 
alternators for the Municipal Lighting Department of 
the City of Copenhagen. ere, again, two-cylinder 
tandem turbines drive alternators at 15,000 r.p.m., but 
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switches have two sliding contacts per phase, each operat- 
ing on separate bus-bars and on the contact studs to which. 
the tap connections from the transformer windings are taken, 
the two sliders X and Y per phase being connected together 
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in this case the L.P. turbines are double-flow and the 
steam from the two exhausts is led to a single condenser. 
The machines are designed for a steam pressure of 350 Ib. 
per square inch and a temperature of 800 deg. Fah., 
with a vacuum of 29in. Feed heating and make-up 
evaporating is carried out by bled steam, the final feed 
temperature being 300 deg. Fah. The most economical 
load is 25,000 kilowatts, for twenty-two rows of blading 
are by-pased at the maximum continuous rating. With 
the exception that the alternators are ventilated by means 
of fans fitted to the rotors, they are very similar to the 
50,000-kilowatt Dunston machines. They are designed 
to generate at 6000-6500 volts, and the complete stator 
windings have withstood a test pressure of 21,000 volts. 

An 18,750 kW tandem turbo-alternator is under con- 
struction for the Lots-road power station of the London 
Electric Railway Company. As the system frequency is 
33} cycles, the speed in this case is 2000 r.p.m., and the 
terminal pressure is 11,000 volts. This is the eighth of 
a series of duplicate turbines supplied to this station to 
replace the 6000-kW units installed there many years ago, 
when all generating units were relatively small compared 
with those built to-day. The steam conditions at Lots- 
road are 275 lb. per square inch at the stop valve, 750 deg. 
Fah. total temperature, and 29in. vacuum. Still another 
notable machine in course of manufacture is a 15,625 kW, 
12,000-volt, turbo-alternator for Pretoria, with a single- 
cylinder reaction turbine designed for 3000 r.p.m., a steam 
pressure of 340lb. per square inch, 650 deg. Fah. 
temperature and 29in. vacuum. 
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TRANSFORMERS. 


Like most other large electrical firms, C. A. Parsons 
and Co. are giving attention to transformers with on-load 
tap changing gear to meet the requirements of the Central 
Electricity Board. The actual tap changing gear, which, 
of course, is essentially switching gear, has been developed 
by A. Reyrolle and Co., Ltd., in conjunction with C. A. 
Parsons, Ltd., who have supplied a number of 15,000 kVA 
tap-changing transformers for the grid. The equipment 
consists of one tapping switch per phase, two oil-immersed 
eries switches per phase, and the operating mechanism, 


Fic. 6—-66-kV TRANSFORMER 











operation, and both move consecutively until the required 


tap change has occurred. The process is, of course, 
quite familiar. One slider changes its position whilst the 
other maintains the load circuit. The choke for each phase 
comprises two coils wound on a common core, and when the 
choke carries equal current flowing in opposite directions, 
the resultant magnetic flux and, consequently, the choking 
effect, are zero. Hence, when both sliders are on the same 
stud, the choke is ineffective, but when they are on 
different studs, although the current divides equally as 
before, owing to the potential difference between the studs, 
a circulating current is produced and causes a uniform 
potential drop across the choke. The mid point of the 
coil therefore attains a potential midway between the 
potentials of the tapping studs with which the sliders are 
in contact. Additional regulation is thus made possible, 
and for nine, eleven, or thirteen voltage taps only five, six 
or seven connections from the transformer are required. 
The equipment is made for operation at line pressures 
up to 132 kV, but for pressures above 66 kV the design and 
arrangement of the apparatus differ somewhat from those 
of apparatus for not more than 66 kV. 


A grid tap-changing transformer made by C. A. Parsons 
for the Central Electricity Board is shown in Fig. 3. On 
a machined facing of the transformer tank the tap- 
changing equipment is bolted so as to make an oil-tight 
joint, and when necessary the equipment may be detached 
from the transformer tank for the purpose of trans- 


port. The tappings which are brought out from 
the middle of the transformer windings are con- 
nected to multiple bushings, leading into the tap- 
changing equipment. All joints between the trans- 


former tank and the tap-changing equipment are made 
so that they are perfectly oil-tight. Whereas the 
oil used for the tap-changing equipment is a special 
quality of heavy switch oil, that in the transformer tank 
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through a choke coil with its mid point connected to the 
untapped part of the transformer winding. The series 
switches X, Y, ineach slider circuit are normally closed, but 
when it is necessary to change a tapping the switch in the 
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TAP -CHANGING EQUIPMENT 


is high-grade transformer oil of low viscosity, and every 
precaution must be taken to avoid leakage. The illustra- 
tion, Fig. 5, and the drawing, Fig. 6, show the arrangement 
of the 66 kVj equipment, whilst Fig. 7 shows the 132 kV 
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Fic. 7—132-kV TRANSFORMER TAP-CHANGING EQUIPMENT 


circuit of the slider about to operate opens, thus isolat- 
ing that slider from the load, and it closes again after 
the slider has moved to the next stud. 

When the requisite change in voltage necessitates 
more than one step, the other_slider performs a similar 


equipment. In the case of the former the tapping switch 
and choke coil are contained in the same oil-filled chamber, 
which is built up of welded boiler plate, and all four sides 
of this chamber are extended past the back plate, so that 
when it is assembled with the transformer, a connecting 
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trunk is formed and this trunk, which is isolated from the 
chamber, is also oil-filled. From the transformer the 
tappings are brought out through the connecting trunk 
and attached to contact studs—see Fig. 8—through 
concentric insulators of special design, fitted to the back 
plate and arranged to accommodate the transformer 
tappings at one end, and two contact studs at the other. 
Two screwed shafts operate the two sliders for each phase 
winding, and each carries one slider for each of the three 
phases. The shafts are driven through bevel gearing from 
the operating mechanism, and are locked through 
differential gear so that only one shaft can operate at 
once and in such a way that the maximum displacement 
between the two sliders on each phase winding is only 
one step. The choke coils in the case of the 66 kV equip- 
ment are situated immediately below the tapping switches, 
and, as we have said, they are in the same tank. The 
series switches consist of two three-pole oil switches, 
which are assembled in a tank directly below the operating 
mechanism, and their control levers, which are actuated 
by the cam shaft of the mechanism, are coupled directly 

















Fic. 8--CONTACT STUD AND INSULATOR 


to the plunger bars of the switches. The connections 
between the tapping switches, the series switches and the 
choke coils are carried through four-way insulators, 
mounted in the partition separating the tapping switches 
from the series switches, the arrangement being shown in 
the drawing, Fig. 6, and the illustration, Fig. 9. 

In the 132-kV equipments the choking coil is situated 
directly below the connecting trunk, as shown in the 
drawing,‘Fig. 7. Another modification consists of splitting 
the series switches into separate phases, so that three groups 
of two single-pole switches are obtained, each pair being 
mounted in front of the corresponding phase-tapping 
switch. The position of the operating mechanism corre- 
sponds with that on the 66-kV equipment, and the series 
switches are operated by cams mounted on an extension 
of the cam shaft. In general, all connections between the 
transformer and the tap-changing apparatus are made 
in the connecting trunk, and all parts of the apparatus are 
easily accessible, the tapping switch being provided with 
removable front plates, and the series switches with tank- 
lowering devices to facilitate inspection. 

The operating mechanism, which is shown with its cover 
removed in Fig. 9, is mounted at the side of the tapping 














FiG. 9—OPERATING MECHANISM 


switch and consists of three principal parts—the main 
drive from the motor, the differential gearing, and the 
‘am shaft. The motor drives the main shaft through a 
entrifugal clutch, which ensures running up to 90 per 
vent. of normal speed before engagement with the mechan- 
ism occurs. The main shaft carries a helical gear or worm 
which drives the differential gear necessary for the opera- 
tion of the serew shaft on the tap-changing switch. This 
lifferential drive is transmitted through bevel gearing 
to the tapping switch and a locking device which holds and 
releases the secondary shafts at the correct instant is 
yperated by cams mounted on the cam shaft. The series 
switches are also operated by cams on this shaft, which 
‘ontrol the whole sequence of operations accurately 
throughout any tap change. A single step change, involv- 
ng the operation of one series switch and one slider, is 
performed during each half revolution of the cam shaft, 
and is completed in approximately 2 seconds. The extent 
f any tap-changing operation is controlled by a drum type 
auxiliary switch rotating at the same speed as the cam 
shaft, and has its position controlled by rotary switches, 
which also serve as indicators, mounted on the control 
panels at the transforming station and at the remote control 
central station. 

The auxiliary controlling switch consists essentially of 
a brass cylindrical drum divided into two parts, which are 
isolated from each other by a spiral slot. The operation 


of this controller—Fig. 10—is such that it allows current 
to be supplied to the motor only for the duration of the 
particular tap change and, in addition, it takes account 


according to whether a higher or lower operation is required 
of the existing tap condition and operates the particular 
contactor for forward or reverse operation of the motor. 
The two limit switches situated at opposite ends of the 
worm shafts in the tapping switch are operated by the 
sliders when the higher or lower limits have been reached, 
and are connected in each of the two contactor circuits, 
so that when a limit switch is open as a result of the 
maximum position having been reached, it is impossible 
to operate the contactor in that particular circuit, and it is 
therefore only possible to supply current to the motor, 
through the contactor that will cause the slider to move 
away from the limit position. 

In order to provide against possible failure of the 
current during the tap-changing operation, a fly-wheel on 
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FIG. 10--OPERATING MOTOR CONNECTIONS 


the motor shaft stores up sufficient energy during the 
period between the starting of the motor and the engaging 
of the clutch with the mechanism, to carry the operation 
through at least three steps in the direction of the tap 
change, and this completely prevents the possibility of the 
tapping switch coming to rest between contact studs, 
and also ensures that the series switch will not remain 
permanently open. A spring-loaded electro-magnetic 
brake, with its magnet coil in series with the motor, lifts 
when the current is supplied and is locked off by a catch 
operated by the cam shaft. At the end of each step 

















Fic. 11—CONTROL PANEL 


change the catch is released, but it relocks as a new step 
is started, so that it does not interfere with the emergency 
operation of the fly-wheel. 

When required, the gear may be operated manually by 
means of handles, the working of which automatically 
disengages the motor by means of a dog clutch fitted on 
the main shaft. In addition to the methods of control 
mentioned, completely automatic operation is possible, 
so that a constant voltage may be maintained continu- 
ously. The control panel shown in Fig. 11 may have all 
the indicating and control apparatus, consisting of the 
rotary operating and position indicating switch, together 


accessory appliances mounted on it. The alarms may give a 
signal if transformers operating in parallel have thei: 
voltages incorrectly adjusted, or may show that a tap 
change is in progress, or may be arranged to give other 
desirable indications. The illustration, Fig. 11, shows the 
contactor switches and protective fuses for the driving 
motor at the back of the panel, which is actually in the 
form of a cubicle and can be arranged to line up with 
existing control boards. 








Canadian Engineering News. 


New Gas Plant for Vancouver. 


Tue British Columbia Electric Railway Company 
has perfected plans for the construction of a gas plant in 
Vancouver, at a cost of 850,000 dollars. The project is to 
be completed by November Ist, 1932, so as to be ready to 
meet the winter load of 1932-33. The contract for the 
main section of the plant has been let to Gas Chamber 
and Coke Ovens, Limited, of London, England, which 
will send out three experts to supervise the erection and 
installation of machinery. The plant will be a complete 
coal and gas unit, including wharf coal handling and 
blending plant. It will be the first unit of a 25,000,000) 
cubic feet a day installation, and will have a daily capacity 
of 3,000,000 cubic feet. A feature of the programme will be 
production of metallurgical coke, for which there is now a 
demand of several thousand tons a year. 


Long Transmission Line. 


Under the direction of Ontario Hydro-electri« 
Power Commission engineers, the long electrical trans 
mission line between Hunta and Copper Cliff, in Northern 
Ontario, is rapidly nearing completion,- with the steel 
towers practically all erected on the 200 miles of line. 
The line with its equipment is a 3,500,000-dollar under- 
taking of the Hydro Commission to connect the Sudbury 
district with the big power development at Abitibi Canyon, 
on the Abitibi River. The line in its entirety will represent 
one of the longest stretches of electrical transmission in 
the world. From the power development to Hunta is « 
distance of approximately 60 miles, and the total trans- 
mission to Copper Cliff will be some 260 miles. 


Cement Industry. 


The production of cement in Canada in 1931) 
was 11,032,539 barrels, valued at 17,818,451 dollars 
This amount compared with a production in 1929 of 
12,284,081 barrels, valued at 19,337,235 dollars. The 
production in 1930 was about 79 per cent. of the total 
capacity of the milling plants. In 1929 the production 
was 82 per cent. of the total capacity, being the highest 
ever reported. 


Regina Gets Another Natural Gas Offer. 


The city of Regina, Saskatchewan, has received 
an offer from the Power Corporation of Canada to supply 
the municipality with natural gas. The project involves 
bringing the gas from the Bowdoin field in the State of 
Montana, United States, a distance of approximately 
175 miles, and would cost upwards of 8,000,000 dollars to 
complete. Regina at present is without a gas supply of 
any kind, and this latest proposal is one of the many 
that have been made to the rapidly growing city within 
the past year. 

Oil Refinery Unit. 

A new unit for the production of high-grade motor 
oil, just completed by Imperial Oil, Ltd., at Sarnia, 
Ontario, is now operating. A new process, developed by 
Dr. R. K. Stratford, chief of the company’s technical and 
research department, after nearly five years of experi- 
mental work, is used in the manufacture of the product, 
and it is claimed that it embodies the almost complete 
removal of carbon and gum-forming constituents, which 
have no value as lubricants. 


McGill Engineering Faculty. 


In presenting his yearly report at the annual 
meeting of the board of governors of McGill University, 
the Principal, Sir Arthur W. Currie, stated: ‘In the 
Faculty of Engineering we have raised the standard, 
making at least one year in Arts compulsory before enter- 
ing upon the study of Engineering; strengthened the 
curriculum ; tried to keep pace with the requirements of 
industry ; built a new electrical wing, and with the space 
thus freed we fitted up an hydraulic laboratory. We have 
built a new highway engineering laboratory, and we have 
fitted up a new gas and petroleum engine laboratory and 
@ mining engineering laboratory. As a result of our 
co-operation in an International Survey of Engineering 
Education, it was found that our general policy and aims 
were in harmony with recommendations resulting from the 
survey.” 


Compensation Legislation. 


The province of Quebec's new Workmen's Com- 
pensation Act came into existence recently. The new Act 
replaces one which went into effect in 1928, and under 
which the whole matter of workmen’s accidents and com- 
pensation was removed from the courts and confined to a 
Commission. The outstanding feature of the new Act is 
that the system of 1928, whereby employers were obliged 
to insure with insurance companies in order to guarantee 
payment of claims, is done away with. All industries are 
now divided into twenty-four categories, the grouping 
being on thé basis of degree of risk. Employers in each 
group will be assessed yearly, or, if need be, through 
supplementary assessment, for sufficient money to be 
deposited into the hands of the Workmen’s Compensation 
Commission to pay for all accidents in that particular 
classification. Under the new system of assessment the 
rates levied on the pay roll will vary according to the 
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Railway and Road Matters. 


Tat Greek Government has decided to construct 1375 
iniles of new roads. 


\ company has been formed in Winnipeg for the manu- 
facture of wall board and similar material from muskeg 
litter, or moss, of which there are very large tracts on the 
route of the new Hudson Bay Railway. 


In an announcement by the railway companies as to 
what they are doing to meet the revival in trade, the 
interesting intimation is made that by the end of the present 
year the Great Western will have laid 198,000 steel sleepers, 
equivalent to 94 miles of track, in mile and half-mile 
lengths. 


Ir is reported that the first electric train will run from 
Victoria to Brighton within a year, and the full electric 
service will probably be initiated before Christmas, 
1932. The work on the line has been speeded up, and it 
is now stated that the first part of the electrification will be 
completed by March. The whole of the line to Brighton 
will be ready for use by experimental trains—if not by 
the full service—by October. 


Tae London, Midland and Scottish Railway Company 
is erecting what will be the largest aggregation of water- 
softening plants on any railway in the world. It will con- 
sist of twenty-eight installations between Euston and 
Carlisle and St. Pancras and Carlisle. Between them 
these installations will be capable of extracting 8000 tons 
of impurities from the 4,000,000,000 gallons of water used 
annually by the locomotives on these stretches of line. 


Tue Assistant Inspecting Officers of the Railway 
Department of the Ministry of Transport held forty-seven 
inquiries into the more serious accidents to railway 
servants during the first three months of the present year. 
Thirteen of them were fatal cases, of which six happened 
to men working on the permanent way. Seven of the 
thirteen accidents were considered to have been due to 
want of care, four to misadventure, and in two to the lack 
of provision of a look-out man. 


Tue Ministry of Transport railway statistics for August 
have now been issued as a Stationery Office publication, 
price 2s. 6d. They show that, compared with the corres- 
ponding month of 1930, 3-7 per cent. fewer journeys 
were made, and that the receipts from passengers fell by 
10-4 per cent. Passenger train miles were reduced by 
2 per cent. The tonnage of freight decreased by 11-9 
per cent., and the receipts by 9-2 per cent. The saving 
in freight train mileage was 5-5 per cent. The average 
train load dropped from 125} to 122 tons, but, despite 
the less traffic on the line, the movement of the 
trains was less—448} net ton-miles per engine hour, as 
against 452. 

In The Times of November l4tn, mention was made of 
the progress of reconstructing the Great Portland-street 
station of the Metropolitan Railway. This work is similar 
to that already done at Euston-square and that to be done 
at Aldersgate-street, and is to allow the platforms to be 
lengthened sufficiently to accommodate trains of nine 
instead of seven cars, as at present, and thus to carry 
200 more passengers. In order to get the work done as 
quickly as possible—in six months instead of eighteen 
it was, as noted in this column on January 17th, 1930, 
arranged with the local authorities to close some of the 
streets temporarily. That, as an illustration in The Times 
showed, causes inconvenience, but it has been done under 
public sanction 


Tue Board of the Metropolitan Railway has issued a 
circular to the proprietors urging opposition to the London 
Passenger Transport Bill when it is revived. Speaking 
on the Address in answer to the King’s Speech. the Prime 
Minister said on November 10th that the Bill was still 
under consideration with the promoters and those con- 
cerned in it as to when it could be taken and whether 
they want it in its present form, or how the matter should 
now be dealt with. As far as he was concerned, it was the 
intention to get this London Passenger Traffic Bill, either 
in its present form or amended in order to smooth its 
passage without really striking out anv of its essential 
provisions, through Parliament, and that it should become 
an Act of Parliament. 


A FEATURE in their traffic-operating methods to which 
the railway companies have recently called attention, 
and of which they have reason to be proud. is their express 
freight trains, of which there are over 200 every night 
from London which give deliveries as far distant as 
Glasgow, Liverpool and Cardiff the following morning. 
These trains run at an average speed of 40 m.p.h., which is 
in part made possible by their being equipped with the 
vacuum brake. We are led to draw attention to this 
point because one of the changes that Colonel Szlumper, 
the assistant general manager of the Southern Railway, 
told the Retired Railway Officers’ Society he was young 
enough to anticipate in railway administration was that 
goods trains would have to have automatic brakes so as 
to run at higher average speeds in order that guaranteed 
deliveries could be given. 


ANOTI &R postponement, quite justifiable under present 
trade conditions, has been made in the date by which all 
wagons are to be equipped with hand brakes capable of 
being apvlied from either side. That was a requirement 
of the Railway Employment (Prevention of Accidents) 
Act, 1900, but, for various reasons, it was not until 
November 7th, 1911, that the first Order thereon was issued 
by the Board of Trade. It gave different periods, according 
to the number of wagons owned by the railway company 
or trader concerned, for the completion of the work, and 
the maximum date expired on November 7th of this year. 
Owing to the war, the coal stoppage of 1926, and trade 
conditions, sundry postponements have from time to time 
been made, the last of which was, as recorded herein 
on August 16th, 1929, until November 7th, 1926. Now. 
it is announced that a further postponement until 
December 31st, 1938, has been made. As the question 
originated with the Roval Commission of 1899 on Accidents 
to Railway Servants, it will, if finished then, have taken 


Notes and Memoranda. 


Aw unusually large plate girder span has been put in 
place to cross the Maumee River, in Toledo, Ohio. It is 
153ft. 10}in. span and 12ft. lin. deep, and weighs 
580,000 Ib. It is made of carbon steel with silicon steel 
stiffener angles. 


A. TUNNEL only 183ft. long has effected a saving of 
10 miles in the length of a trail in the Glacier National 
Park of America. It has been pierced through a ridge at an 
elevation of 7500ft., and is large enough for the passage of 
a mounted horseman. 


A DEVELOPMENT of central heating in the Antipodes is 
suggested by a recent communication from the Department 
of Overseas Trade. This note suggests the desire of a firm 
in New Zealand for “ mechanical stokers for use with 
boilers for central heating.” . 


EXPERIMENTS are being carried out in America in the 
transportation of pulverised anthracite by pipe line. The 
coal is sent through the pipes in a semi-liquid state, and is 
dried at its destination. It is suggested that the scheme is 
cheaper than railway transport. 


In America, when they paint white lines on the roads 
for traffic regulation, the paint is applied from a travelling 
motor vehicle. Then the paint is dusted over with saw- 
dust, and it is said that traffic can immediately pass over 
the line without smudging it to any appreciable extent. 


New buildings are, it is said, required at the McGill 
University for the geology, mineralogy, and metallurgy 
departments, additional equipment in the electrical 
laboratories, especially for the study of problems in the 
transmission of high-tension currents, and sufficient money 
to attract and hold outstanding men in the scientific field. 


A MODERN paint plant has been recently established in 
Rio de Janeiro by the Condor Oil and Paint, 8.A., a 
Brazilian corporation. It is the first paint factory in the 
Argentine to undertake the production of high-grade paints, 
varnishes, and lacquers. The management announces 
that its products will compete with well-known brands of 
American, British, and German finishes now selling in the 
market, including such specialised products as automobile 
finishes, aeroplane wing dressing, and other technical 
paint products. 

Accorpvinec to Kohle und Erz, the advantages of 
powdered gypsum used for stone dusting in collieries are 
(1) its white colour, which makes it more conspicuous ; 
(2) its moisture content, which enables it to absorb 50 per 
cent. more heat at 1000 deg. and 90 per cent. more heat 
at 500 deg. than the usual stone dust used; and (3) its 
effect on carbon monoxide, which in the case of a hot after- 
damp it oxidises nearly completely to dioxide. Other 
advantages of its use are that it does not produce silicosis 
or similar disorders of the lungs, and that it acts as a 
prophylactic against tuberculosis. 


Tae new book of the American Society for Testing 
Materials contains forty-two new tentative standards. In 
the ferrous metals group there appear specifications for 
structural steel for ships, heat-treated carbon steel helical 
springs, carbon steel forgings, and normalised and tempered 
alloy steel forgings for locomotives, various types of steel 
pipe, including electric fusion welded, electric resistance 
welded, forge welded, and lock bar steel pipe. There is 
also a tentative specification for riveted steel and wrought 
iron pipe. Specifications involving non-ferrous metals 
include magnesium-base alloy castings, copper-base alloys 
in ingot form for sand castings, and aluminium-base and 
zinc-base alloy die castings. 

In the course of an article in the Canadian Engineer 
on the prevention of ice obstructions in the head races of 
hydro-electric plants, it is stated that it seems entirely 
possible to maintain an open channel with either a hich- 
pressure or a low-pressure bubbler system, with as low 
as 300 to 400 w. energy por 100ft. of channel. (In the 
bubbler system air is released at the bottom of the channel 
and by entraining the lower warm water maintains the 
temverature at the surface.) The low-pressure svstem 
would appear more advantageous because of larger-sized 
orifices with less danger of clogging and less wear and 
maintenance on low-pressure compressors. Furthermore, 
there is less waste of power by the use of low-pressure com- 
pressors, inasmuch as the pressure actually required to 
force the air to leave the orifices under water is compara- 
tively low. 

Strut the “‘ Wild West ’’—a note from the Engineering 
News-Record of New York :—“ Two sections, totalling 
15ft. in length, of the Grapevine canyon svvhon of the 
Owens River aqueduct of the Los Angeles, Calif., depart- 
ment of water and power water supply svstem, were 
destroyed by dynamiting early November 2nd. _ Belief 
was expressed that the dvnamiting was an act of vandals 
rather than a renewal of the former bitter controversy 
that prevailed between the city and ranchers of the Owens 
and Antelope valleys over the city’s purchase of water 
rights. The aqueduct was dynamited nine times from 
1924 to 1927, during the city’s negotiations for water 
rights. H. A. Van Norman, chief engineer, said that 
repairs will require about four days. Water in storage 
in reservoirs near the city is ample to supply the demand 
while repairs are being made, he said.” 


In a lecture at the Science Museum, London, presided 
over by Professor W. E. 8. Turner, the head of the Devart- 
ment of Glass Technology of the University of Sheffield, 
Dr. 8. English, who for many years was also a member of 
the Department, described a new special glass which 
transmitted nothing but invisible heat ravs and detected 
burglars. It formed part of a light-tight lantern, and the 
imperceptible heat rays were focussed on a photo-electric 
cell on the far wall of a room, the cell in turn operating a 
distant electric lamp. Whenever a burglar walked across 
@ room and interrupted, if only momentarily, the passage 
of the secret rays, the distant electric lamp immediately 
flashed out. Another glass for invisible rays was made in 
the Department at Sheffield during the war for a naval 
signalling station. Messages were sent by signals arranged 
by the regulated transmission of the special ravs through 
this glass, and received on a special screen at the distant 





forty years to complete, 


station. 





Miscellanea. 





A new oil well has been “ brought in” at a depth of 
4925ft. in the Lethbridge district of Alberta. It is giving 
750,000 cubic feet of gas daily. 


Ir is reported that Halifax will this winter become for 
the first time the port of call for the Canadian Pacific 
steamers which used to go direct to St. John, N.B. 


Dursan Harbour, Natal, is being equipped with an 
80-ton crane, eleven 4-ton electric cranes, two portal 
cranes and a 25-ton floating crane. The total expenditure 
will amount to about £100,000. Of the fifty cranes at the 
Point only eleven are now hydraulically operated. 


A series of three Howard Lectures on “‘ Diesel Engines ”’ 
is to be given by Mr. Harry R. Ricardo, F.R.S., at the 
Royal Society of Arts, John-street, Adelphi, London, 
W.C. 2, on Monday evenings, November 23rd and 30th, 
and December 7th. The lectures, which will commence at 
8 p.m., on each occasion, will be illustrated by lantern 
slides. 


Tue Cunard liner “‘ Carmania,”’ which was withdrawn 
from the London-New York service in August, is to be 
scrapped. She has been moved to Tilbury Dock to be 
stripped of her fittings. The “ Carmania,”” which was the 
first steamer to be equipped with triple-screw Parsons 
turbine machinery, is one of the most famous of the 
Cunard ships of the war. On September 14th, 1914, when 
an armed merchant cruiser, she sank the German armed 
merchant cruiser “ Cap Trafalgar.”’ 


Tue half-yearly examination upon highway engineering 
will be held on December 19th—20th, 1931, at some con- 
venient centre in the Midlands, under the Institution of 
Highway Engineers’ Examination Board. Particulars of 
the examination and syllabus of subjects can be obtained 
from either Mr. John B. Lund, A.M. Inst. C.E., Area Sur- 
veyor’s Office, Leicester C.C., Lutterworth ; or from the 
Secretary-General, Institution of Highway Engineers, 
Church-street, Stapleford, Cambridge. 


AccrincTon Corporation is to have an opportunity of 
giving a practical test to a new method of road construc 
tion with the iron tiles upon which Howard and Bullough, 
Ltd., engineers, are specialising. Many claims are made 
for cast iron roadways, including durability and stability. 
non-skid surface, traffic noise and vibration reduction, and 
low cost of construction. The blocks being produced by 
Howard and Bullough are in the shape of an equilateral 
triangle, each side being 11}in. in length, and each block 
weighing about 10$1b. They are laid on concrete, and 
bitumen placed between the joints allows for the expan- 
sion and contraction. 

Tue Board of Trade returns show that the net tonnage 
of vessels that arrived at ports of the United Kingdom 
during September with cargo for discharge at the port of 
arrival aggregated 6,588,000 tons, a decrease of 559.000 
tons, or 7-8 per cent., as compared with the total for Sep- 
tember, 1930. The British tonnage decreased by 585,000 
tons. or 12-3 per cent., and the United States tonnage by 
154,000 tons, or 37-2 per cent., while increases of 26,000 
tons, or 8-7 per cent., and 20,000 tons, or 7-2 per cent., 
were recorded for Norwegian and Dutch vessels respec- 
tively. The British proportion of the net tonnage of the 
arrivals with cargo was 63 per cent. in September, 1931, 
and 66 per cent. in September, 1930. 


Tue report of Mr. W. J. Chariton for 1930 on the inspec- 
tion of mines under the Coal Mines Act in the North- 
Western Division has been published. The Division covers 
the coalfields of Lancashire, Cheshire, North Staffordshire, 
and North Wales. The output of coal during the vear 
amounted to. slightly under 24 million tons, as compared 
with 25 million tons in 1929. About half a million tons of 
other minerals were raised, including 300,000 tons of iron- 
stone from North Staffordshire. The average number of 
persons emploved was 117,739, a reduction of 6500 com- 
pared with 1929. On the subject of falls of ground the 
report illustrates some methods of support that have 
proved successful at individual collieries in the Division. 
Attention is also drawn to two forms of hook for use in 
connection with pronv-withdrawing appliances and to a 
device for setting steel arches. A number of safety devices 
for haulage operations are described and illustrated. 


Tue following plant is, says the South African Mining 
and Engineering Journal, being erected at Pretoria for 
the Iron and Steel Corporation on an area of land in 
extent about 1000 acres, held under a ninety-nine years’ 
lease from the Pretoria municipality :—(1) A battery of 
fifty-seven coke ovens cavable of producing 450 tons of 
coke per day, together with a by-product plant; (2) one 
blast-furnace capable of producing up to 500 tons of pig 
iron per day; (3) two steel melting furnaces, each of a 
capacity of 100 tons, and one mixer of a capacity of 400 
tons; (4) two comprehensive mills capable of rolling a 
wide variety of sections, one a combined rail and structural 
mill which will take 2-ton ingots and on which rails, sheet 
bars, steel sleepers and structural sections will be rolled, 
and the other a combined rod and bar mill capable of 
rolling such sections as fencing standards and droppers, 
reinforcement and wire rods and small merchant bars and 
sections. 

In a critical article on Britain’s telenhones, appearing 
in Lloyd’s Bank monthly review, Lord Wolmer states that 
it is lack of demand and not lack of capital that is throttling 
telephones in Great Britain, and lack of demand is caused 
by high charges, inferior service, and lack of publicity. 
“The greatest obstacle to progress,” he says, “is high 
charges. Our telephone charges, in comparison with the 
general wage level of each nation, are a great deal higher 
than those of the leading countries. Telephone charges in 
Swedish, Swiss, Italian, and Belgian towns are less than 
half those of English towns, and in Danish, German, and 
Norwegian towns slightly more than half.”” Comparing 
our telephone plant costs with those of America, he points 
out that every American telephone had cost £46-7 and 
every British telephone had cost £77-31. Referring to the 
telegraphs, he shows that the telegraph service has been 
run at an annual loss since 1871. These losses in all amount 
to over £48,000,000. of which £23,000,000 has been 
incurred since 1914. All this time the American telegraph 





companies have been making large profits. 
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The Slogan. 


It is a familiar truism that if you do not buy 
from someone else he cannot buy from you. All 
sales are in fact a form of barter, in which the things 
exchanged may be goods, services or intelligence. 
A self-contained, self-sufficient country may get 
richer by the acquisition of more property won from 
its natural resources and brought to usefulness 
by its own thinkers, organisers and artisans. 
But a country which, owing to its own lack of 
natural resources, is compelled to rely upon others 
must develop foreign trade. It must barter its 
own products and services against the things it 
requires. Furthermore, the industrialisation of 
the civilised world and the “tyranny of the 
machine,” have brought about a condition in which 
many nations are making more than they need 
for their own enrichment and causing them, 
in consequence, to seek other fields for their 
disposal. Great Britain is peculiarly in that posi- 
tion. She has the capacity to make all kinds of 
products far more numerously than she can con- 
sume, and she has been in the habit of bartering 
them in foreign countries for essential and other 
commodities which she has lost the art, or the 
inclination to produce, or cannot find amongst 
her natural resources. She has, moreover, developed 
the greatest marine carrying trade in the world, 
and in that, and other ways, gives services in 
exchange for the produce of other lands. As long 
as all went well in the industrial and business 
world, that plan left nothing to be desired. There 
was always a trading balance in favour of Great 
Britain. The bargains she made were good 
bargains ; she got what she wanted from foreign 
lands and they took in exchange her goods and 
services. So she grew richer and saw no sufficient 
reason for preventing a free entry of foreign 
merchandise, knowing that for each thing that 
came to her the equivalent had to go out—her 
exports had to balance her imports, using both 
words in their largest meaning. 

So it had gone on for many years, and so it 
might have gone on indefinitely if, for some 
reason, or reasons, which it is far from easy to 
explain, the trade of every industrial nation on 
the globe fell to pieces. Trans-marine commerce 
ceased, our purchasers disappeared, and we had 
to pay in money for the commodities which are 





essential to our existence. The trade balance 
turned against us ; the exchange of produce ceased, 
and we were compelled to buy out of capital instead 
of with the produce of our industries. It is to 
check that fatal procedure that the whole nation 
is being urged and persuaded to “ Buy British.” 
The drain upon our reserves must be stopped. 
Until the balance can be restored, until the 
foreigner is in a position to take from us in goods 
the equivalent of what we accept from him, it is 
essential that we should refuse his products. 
The temporary depreciation of our currency 
makes it even more important, for obvious reasons, 
that it should be spent at home rather than abroad. 
Here the pound is still worth its face value ; there, 
it falls in some cases 20 per cent. below it. It 
is easier to be virtuous in intention than in practice. 
Fewer are kept from trespassing by respect for 
other peoples’ property than by barbed wire fencing, 
and we must expect to see the admonition to 
“ Buy British” reinforced by tariffs which will 
make it difficult to do otherwise. Yet, if we may 
change our metaphor suddenly, it is better that 
we should take our medicine willingly, knowing 
that it is for our good than swallow it under 
compulsion. The advice to “ Buy British” is 
not dictated by academical economists ; it is an 
instruction to do something which is concerned 
with an obvious fact, undiluted by theory. For 
the present our money must be kept in circulation 
at home; if we send it abroad, the pumps will 
begin to suck air, and Heaven alone knows when 
we shall be able to prime them again. Engineers 
and the purchasers of engineering products have 
been as prone to buy from the foreigner as anyone 
else, possibly more than some, for the nearer one 
approaches the realm of science, the weaker do 
international boundaries become. In many 
instances they will be gravely embarassed by the 
compulsory prevention of foreign purchases and 
in some cases the very existence of their industries 
may be challenged. But they recognise the 
general need as much as other people, and we have 
no doubt will be amongst the first to adopt the 
slogan. In one direction especially, they can do 
a great deal of good and not a whit of harm. They 
can give more encouragement to British inventors 
and inventions. The sums that are being paid 
abroad by way of licences and royalties are difficult 
to estimate, but are certainly colossal. Often the 
expenditure is wholly unnecessary ; the fees are 
paid to save the trouble of thinking. Drawings 
and experience are purchased abroad to save the 
pains and expense of developing processes and 
inventions at home. We suggest that in its search 
for economy the Government itself should examine 
the sums which are expended by it in the form of 
royalties for foreign inventions. Far be it from us 
to say that no foreign invention should ever be 
taken up here. There are some that it would be 
crass folly to ignore ; but more restraint is needed. 
Less willingness to look at foreign, and more 
willingness to look at British, inventions and 
inventors would lead in a few years to the saving 
of a sum which would run, without question, into 
millions of pounds every year. When we are buying 
British products let us also “ Buy British Brains.”’ 
It will pay us in the long run to do so. 

It is quite impossible that the importation of 
all foreign produce should cease; it is, even 
undesirable that it should do so. If we do not 
buy something from the foreigner he cannot buy 
from us, and our overseas trade will diminish 
But we can limit our foreign purchases till a more 
convenient season. The Prince of Wales indicated 
the plan that should be followed. Buy first in 
this country, then in the Empire, and lastly from 
the foreigner. Engineers have been amongst 
the first to demand protection for their industries 
They are convinced that with a greater home trade 
their economic position would be so improved that 
they could face the world without fear of the issue. 
If the admonition to “ Buy British” is observed 
strictly by all purchasers, individuals, corporations, 
municipalities, and even the State itself, industry 
will be given automatically the protection which 
it seeks, and the country will benefit by the 
retention of its money. It is particularly desirable 
that all public bodies should bear that fact in 
mind, and that until the present crisis is safely 
surmounted, they should refuse even to consider 
foreign tenders 


The Physical and Physiological Aspects of 
Vibration. 

Ir is a singular fact that while vibration is the 
key to the esthetic pleasure which man derives 
from music and colour, it is equally the key to the 
distress which he suffers from noise and mechanical 
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** jar,” and to certain harmful and dangerous effects 
in the machines and structures which he builds. 
It cannot be asserted that orderly regular vibra- 
tion is pleasant and safe, that disorderly irregular 
vibration is unpleasant and dangerous. The total 
or resultant vibrations received by the ear during 
an orchestral symphony cannot by any process of 
analysis be described as either orderly or regular. 
The transmission to a bridge or other structure 
of a single train of vibratory impulses of mathe- 
matical uniformity may result in its destruction. 
A certain degree of rythmic mechanical jar applied 
to the human frame can actually be soothing and 
somniferous, as Sir Alfred Yarrow has proved. 
An alteration, apparently slight, in the degree or 
condition of the jar can convert it into a maddening 
irritation. Between music and torture, between 
comfort and disaster, there is a fundamental con- 
nection which we are barely beginning to under- 
stand. The engineer is concerned with vibration 
both in its physical and in its physiological aspects. 
In almost every case it is presented to him in its 
unpleasant or dangerous capacity, and in many 
instances he is required to eliminate it as much 
because of the distress which it brings to the human 
frame as because of the strain which it throws upon 
the inanimate machine. The engineer instinctively 
associates noise with inefficiency, and in general 
relies upon his sensory impressions for estimating 
the mechanical gravity of vibration. He has little 
option in the matter. With one or two exceptions, 
instruments for measuring vibration are not wholly 
satisfactory, and even although they were, we would 
still be faced with the problem of determining on a 
scientific basis whether the vibration characteristics 
which they revealed in any particular case were 
permissible. Can we wholly rely on our ordinary 
sensations to guide us correctly in assessing the 
gravity of vibrational phenomena? Is it certain 
that our sensory impressions will never induce us to 
take unnecessary precautions or lead us to incur 
unjustifiable risks? A study of the subject sug- 
gests that the effect of vibration on the human 
senses is in general to be distrusted as an indication 
of their effect on mechanical contrivances and 
structures. 

An illustration of the extent to which sensory 
impression may mislead us is afforded by the 
engineer's association of noise with inefficiency. 
The noise undoubtedly represents a direct waste 
of energy. It is, however, a very exaggerated, or, 
as it were, highly magnified, reading of the loss. 
The amount of energy which the human ear can 
detect in the form of sound waves is extraordinarily 
small, as many simple experiments and frequent 
everyday experiences amply testify. The ineffi- 
ciency of a shrieking gear-box is, when considered 
as a source of loss of energy, hardly worth 
remedying. The piercing blast of a ship’s siren, 
the penetrating effect of a musical note, the noise 
of the exhaust of a motor cycle, represent an 
amount of energy which is minute or insignificant 
relatively to the physiological impression which 
they produce. In the human ear Nature has pro- 
vided an extremely sensitive microphonic instru- 
ment. As a means of measuring energy, its sensi- 
tivity renders it quite untrustworthy. In addition, 
the scale on which it reacts to varying amounts of 
energy is almost certainly divided unevenly. Noise, 
it may be said, is disliked by the engineer not 
solely, or even primarily, because of the accom- 
panying loss of energy which it implies, but also 
because it is a sign of ill-fitted parts and of the 
existence of conditions entailing, possibly, exces- 
sive stress and nearly always excessive wear. 
That argument is correct, but so far as vibration 
is concerned the energy aspect of the subject is 
predominant in most instances. Vibration in 
metal structures is hurtful and dangerous, funda- 
mentally, because it leads to the storage of energy 
inthem. The application of quite a minute vibrat- 
ing force to a structure may, if there is a restriction 
in the flow of energy from the structure, result in 
time in the storage in it of a quantity of energy 
which will cause deflections many times as great 
as that which a single application of the force can 
produce. The stress is similarly magnified, and 
may rise to a value in excess of the static or fatigue 
breaking strength of the material employed in the 
structure. Even although we could correctly 
estimate the energy in a vibrating body by our 
unaided aural impression of the noise emitted by 
it, we would still be in a position to deceive our- 
selves. A pleasant, musical note does not imply 
safety. On the contrary, a vibrating body emitting 
such a note contains the possibility of disaster by 
the accumulation of energy. In an unpleasant, 


discordant noise there resides an irregularity which 


that other sensory indication of vibration, the 
jarring effect transmitted to us through the sense 
of touch, there are good grounds for asserting that, 
unaided by instruments, we are liable to be badly 
misled. In a paper read: this week before the 
Royal Aeronautical Society, the results were given 
of an investigation into the physiological aspect of 
vibration. At the Royal Aircraft Establishment 
various observers sat or stood on a beam to which 
a vibratory motion of variable amplitude and fre- 
quency could be communicated. The observers 
were asked to state when the vibrations were 
found in their individual judgment to be unpleasant. 
Consistent results were hardly to be expected, but 
after many observations had been made certain 
general features became clear. It was found that 
the unpleasant effect of a given amplitude and fre- 
quency depended upon whether the observer sat 
or stood upon the beam and upon the particular 
attitude which he adopted in each posture. Much 
more important from the point of view of our 
present discussion, it was found that the amplitude 
above which the vibration became unpleasant was 
definitely connected with the frequency. As the 
frequency was decreased, the amplitude which gave 
rise to unpleasant sensations increased. Judged 
by the criterion of unpleasantness, the observers 
were unable to distinguish between a vibration of 
0-003in. amplitude and a frequency of 5000 per 
minute, and a vibration of three times that ampli- 
tude and a fifth of that frequency. - Yet how very 
different the two vibrations might well be in their 
effect on a machine or structure. The one might 
well be safe while the other might readily spell 
imminent disaster. 

These observations and reflections enforce a 
general lesson. The human body is so con- 
structed that in scarcely any respect can it be 
trusted to fulfil even approximately the functions 
of a measuring instrument. The trained eye can 
distinguish, without instrumental aid and to a 
very remarkable degree of refinement, between a 
right angle and one which is not quite a right angle. 
With perhaps this sole exception, which is difficult 
to account for, our faculties serve us badly for 
measurement purposes. As range-finders, our eyes 
are notoriously untrustworthy. Although in our 
hearts we have a crude form of internal chronometer 
our unaided estimates of intervals of time may 
quite commonly exhibit errors of 100 per cent. 
or more. When we pass to the compound measures, 
such as that of speed, we are reduced very largely 
to guessing. On a familiar stretch of road or rail- 
way line, a close estimate of our speed of move- 
ment may be given, but we are enabled to do so 
only because we unconsciously call to our aid the 
passage of external objects, and thereby reduce 
the problem to the simpler one of estimating an 
interval of time. For speed, as such, we have no 
internal organ on which to rely for an indication. 
Let anyone who prides himself on his ability to 
judge it apply that ability to estimating the speed 
of an aeroplane in flight. Then let him endeavour 
to justify his estimate by an analysis of the prime 
factors on which, if it is to be other than a pure 
guess, it must be based. To distance, time, and 
speed we might add weight, acceleration, force, 
energy, and power. With each ascent in the scale 
of complexity our difficulties in judging amounts 
by means of our unaided senses increase. It would 
be nothing short of miraculous were we to find that 
still higher up the scale, in the region of vibrations— 
involving a complex of frequency, time, amplitude, 
and energy—we were endowed by Nature with a 
trustworthy means of sensory measurement. Even 
more miraculous would it be were we to find that 
the effect of vibrations on the human frame was 
in any way serviceable as a guide or indication to 
their significance or gravity when applied to 
machines or structures. 








Obituary. 
Mr. A. H. WALTON. 
WE regret to have to announce the death of 
Mr. A. H. Walton, M. Inst. C.E., M.LE.E., on 


Monday, November 9th, after an attack of pneumonia. 
Mr. Walton, who was sixty-nine years of age, was 
manager of the Traction Department and London 
office manager of the British Thomson-Houston 
Company. He began his engineering training in 
1876, in the works of Hayward, Tyler and Co., then 
went to Finsbury Technical College, and subse- 
quently became interested in electricity supply. 
He was employed in the preparation of drawings 
for the Holborn Viaduct Station of the Edison Electric 





is opposed to the requirements for the accumulation 
of energy. 


Just as in the case of noise, so, too, in 





Light Company, the first electrical supply station 
in this country. In 1880 he was engaged upon the 





erection of the plant shown by the Edison Company 
at the 1880-81 Exhibition at the Crystal Palace. 
Three years later he joined the electric light depart. 
ment of the Telegraph Construction and Maintenancy 
Company at East Greenwich, and designed the elec 
trical equipment for the Great Western Railwa) 
Company’s generating station at Paddington. Subse 
quently he entered the service of that company 
In 1888 he conducted a series of experiments on tli 
Gordon alternators, as a result of which they wer 
successfully modified under his supervision at thy 
Swindon works. He also carried out the electri 
light installation on board the company’s steamship 
After joining the Metropolitan Electric Supply Com 
pany in 1890, as chief assistant engineer, he becam: 
engineer to the company five years later. In 1898 
he joined the British Thomson-Houston Compan) 
and superintended the erection of electrical plant 
for the Central London Railway. In 1902 he wa: 
appointed manager of the Traction Department, 
and later manager of the London office. For"many 
years he was technical adviser to the Lanarkshir 
Tramways Company, which position he held up to 
the time of his death. He was also technical advise: 
to the Chatham and District Light Railways Com 
pany, until the tramways were shut down last year 
Throughout the past eleven years he had been a 
director and subsequently managing director of the 
Cork Electric Tramways and Lighting Company, 
Ltd. 

Mr. Walton was a member of the Institution of 
Civil Engineers, and of the Institution of Electrica! 
Engineers, of which he was a Member of Council in 
1915. 

He 


was a member of the Constitutional Club, 








Northumberland-avenue, the Rugby Engineering 
Society, and the Dynamicables. 
Literature. 


By Conve B. McCuLLoucs 
London: Chapman 


Elastic Arch Bridges. 
and Epwarp S. THAYER. 
and Hall, Ltd. Price 30s. 


Tue authors of this lucid discussion of the mathe- 
matical theory of elasticity as applied to the design 
of arch bridges, have been at pains to present their 
subject in such a manner that it is seen in due relation 
to other aspects of design which relate to arch bridges, 
but are adequately explained in other books on bridge 
design or construction. 

Mr. McCullough is “ bridge engineer’’ and Mr. 
Thayer “designing engineer” in the Oregon State 
Highway Department, and their text has been mainly 
developed from their own experience and is illus- 
trated, very effectively, with views of bridges designed 
and built under their direction. In the introductory 
chapter, which is no mere preamble, but really leads 
the reader into the subject of the work, the arch is 
defined, its history as a structural unit briefly out- 
lined—with acknowledgment of paragraphs quoted 
from C. 8. Whitney’s “‘ Bridges ’’—modern types 
described, and the voussoir, or arch block, type 
considered, in respect of the line of pressures theory 
and of the conditions in which the elastic theory is, 
or is not, applicable to such arches. 

As explained in the preface, the authors have 
sought to develop a definite and coherent method 
of structural thought rather than to compile a design 
manual, They have succeeded in making clear the 
essentials of theories which they apply to the deter- 
mination of the magnitudes and locations of the 
stresses, and in establishing the relations between 
external and internal forces.. The cases of bridges 
with plastic, as well as of those elastic, supports, 
are considered, and a chapter is devoted to arches 
with rigidly connected superstructures. Small 
diagrams are very usefully employed to illustrate 
conditions, calculations and analyses, with the result 
that the text can be readily followed. 

The work is very thoroughly done, consideration 
being given, for example, to such matters as the 
theory of elasticity as applied to impact, the effects 
of web and axial distortion, the instantaneous centre 
as antipole, and details of jacking procedure. There 
are chapters on fundamental theory, preliminary arch 
design, mechanical methods of stress analysis, and the 
Freyssinet and other recent European methods for 
stress control in elastic arch ribs. The volume 
includes, therefore, presentments of recent important 
developments tending to precision, both in computa- 
tions of stresses and strains, and in the establishment 
of the desired conditions by means employed during 
construction. Written by engineers for engineers, 
its appearance at a time when a reversion to the arch 
bridge is taking place in this country, renders it of 
immediate interest to British bridge designers. 





BOOKS RECEIVED. 
Investigations in Ceramics and Road Materials, 1928-29. 
Canada: Department of Mines, Ottawa. 
British Rainfall, 1930. London: His Majesty’s 
Stationery Office, Adastral House, Kingsway, W.C. 2. 
Price 15s. net. 
Electric Train Lighting: Theory and Practice. By C. 
Coppock. London: Sir Isaac Pitman and Sons, Ld., 





Parker-street, Kingsway, W.C. 2. Price 7s. 6d. net. 
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Public Works, Roads and Transport 


Exhibition. 
No. II.* 


ATLAS Diese, Company, Lp. 


4s on other occasions the stand taken by the | 
\tlas Diesel Company, Ltd., of New Oxford House, 
presents so large an array of 


flart-street, W.C. 1, 





is carried upon two substantial ball bearings. It 
consists of an excentric casing within which is mounted 
a drum keyed upon the main shaft. Two thin 


leaves capable of sliding in slots in the drum come 
into contact with the wall of the casing. Admission 
of air through a single port drives the motor. It should 
be noted that the leaves are set parallel in the drum, 
not radially, in order to provide satisfactory guiding 
within a limited space and at the same time to reduce 
the tendency towards flexure. 


Although such a motor 
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FiG. 17--ROTARY PNEUMATIC GRINDER -ATLAS 


machines and tools almost to bewilder the 
spectator. To decide upon the most interesting of the 
exhibits to describe is a difficult problem when there 
is so much from which to choose. 


A series of new rotary pneumatically driven tools is 


as 

















Fic. 18--AIR-DRIVEN CENTRIFUGAL PUMP- ATLAS 
heing introduced for the first time. Of these we illus- 
trate in Fig. 17 a grinder which is equipped with a 
rotary engine instead of the more usual reciprocat- 
a ing type. It will be seen that a hardened steel shaft 


could be made to run satisfactorily with only one leaf, 
two are used, so that the rotor may be perfectly 
balanced. The governor fitted keeps the speed of the 
machine down on no load, so that the air consumption 
at this load is very small. According to size and type, 
these machines run at speeds between 3200 and 
6750 r.p.m. They can be fitted with either a pistol 
grip handle or a straight handle, both types being 
shown in the illustration. The lightest weighs 7} lb. 
and the heaviest 14} 1b. The air consumptions at 
full load for the above two machines are 26} cubic 
feet per minute and 46 cubic feet per minute respec- 
tively, using air at a pressure of 90 1b. per square 
inch, or 6 atmospheres. 

A similar air motor is shown fitted to a centrifugal 
pump, the result being a very neat and compact 
pumping unit, as can be seen from the illustration, 
Fig. 18. These pumps are intended for low lifts, 
and should be useful for de-watering trenches, pits 
and the like. The motors run at about 2000 to 3000 
r.p.m., and the pump capacities are 77 to 110 gallons 
per minute against a total head between 23ft. and 
29ft. The air consumption is in the neighbourhood 
of 50 cubic feet per minute, at a working pressure of 
85 lb. per square inch. 

The portable compressor unit illustrated in Fig. 19 
is similar to that shown on the stand. 
however, is mounted upon a trolley of the makers’ 


ordinary standard type for road use, while that illus- | 


The 


trated was constructed for a special purpose. 
driving power is provided by a petrol engine built by 
the Atlantic Engine Company, Ltd., of Wishaw, 
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FiG..19—-PORTABLE COMPRESSOR—ATLAS! - 


runs right through the centre of the machine, carry- 
ing at one end the emery or polishing wheel and at 
the other a governing device. The air motor itself 


*, No. I. appeared November 13th. 








while the compressor is a two-cylinder single-stage 
forced lubrication Atlas machine. One of the most 
interesting features of the unit is an unloader device 
which automatically slows down the engine to a 
** tick-over ’’ when there is no demand for air.’ When 








The latter, | 








the demand again arises the engine is brought up to 
full speed before the load is onee more thrown upon 
the compressor. A marked reduction of petrol con- 
sumption is claimed as a result of the use of this 
device. 

Among the many other machines on the stand, a 
new concrete breaker exhibited for the first time must 
be mentioned. While giving considerably more power 
than the older type of breaker, the new production 
consumes substantially less air, without, it is claimed, 
being any less simple and reliable than the old type. 


Ross Patents, Lp. 


The roller bar screen has always suffered from the 
fault that it tends to crush some of the material to 
be screened, and that it has great difficulty in dealing 
with pieces just above aperture size. Such pieces 
tend to’accumulate in the apertures, and sufiocate 
them. As much as 80 per cent. may in this way be 


choked and put out of service. 
Improvement, however, 


has been made to roller 





The Enxawecr . 


ILLUSTRATING ACTION OF Ross 
SCREEN 


Fic. 20 -DIAGRAM 


bar screens under patents taken out by William Ross, 
which, it is claimed, obviate these deficiencies. The 
number of rolls in the screen is reduced to two, the 
first of which is not driven, while the other is provided 
with serrations. The diagram—Fig. 20—will indi 
cate the fundamental idea underlying the design, 
while Fig. 21 shows the actual arrangement. The 
serrations, it is claimed, cause instant ejection from 
the apertures of oversize pieces, while owing to the 
serrations which cause a rapid alternation in the size 
of the aperture the material on the screen is kept 
vibrating and shaking. In normal screens the vibra 
tions imparted amount to as many as 1000 to 2000 per 
minute. It is also claimed that owing to the fact that 
the apertures do not become choked with oversize 








FIG. 21 


ROLLER BAR SCREEN—ROSS 


| pieces, the power required to drive a screen of any 


specified power is reduced very considerably, as com- 
pared to that required by an ordinary roller bar 
A feeder for the screen is also shown on the 


screen. 

stand. 

Tue ARNOLD Wave ess Roap RoLueER ComMPany, 
LTD. 


When making a new road or patching an old one, 
it frequently happens that the standard form of rolle1 
on two axles either made as a three-roll or tandem 
machine forms waves on the surface, or, in the.case 
of an old road, follows the contour of the surface 
without any great tendency to flatten it. Consolida 
tion, of course, is excellent. It is claimed that, the 
machine illustrated in Fig. 22 is capable of ironing 
out the waves in an old road and making a new road 
really flat. It was constructed by the Arnold Wave- 
less Road Roller Company, Ltd., of Kelvedon, 
Essex, and the essential difference between its con- 
struction and that of an ordinary roller lies in the 
provision of three rolls in tandem. In action, when 
the roller meets a ridge or a hump, the front roller 
mounts it and tends to lift the centre roll off the 
ground. This tendency, of course, has the effect of 
putting a greater load on the front roll. The centre 
and rear rolls have a similar action, with the result 
that a definite tendency exists to remove the hump 
and make the road surface level. When, however, 
a depression is met, the leading roll in attempting 
to follow its contour, no longer carries so great a load, 
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while the centre roll will ride over the depression. 
Again, the effect is towards flattening. In the machine 
exhibited, a device is incorporated by which the 
level of the centre roll relative to those at front and 
rear may be altered to suit a camber or a curved road 
surface. 

The machine has an overall length of 16ft. 4in., 


rigidity than that obtained by means of a built-up 
structure, at the same time eliminating nuts and 
bolts that may work loose. The upper frame is 
supported upon four broad-faced conical steel rollers 
running on steel shafts fixed in bosses cast into the 
main frame. It is claimed ‘that being conical and 
riding upon a conical roller path the wear and tear 

















Fic. 22--WAVELESS ROAD ROLLER -ARNOLD 


the distances between the axles of the rolls being 
6ft. 7in., and 5ft. respectively. Each roll is 4ft. in 
diameter, and the weight of the whole machine is 
14tons. The present model is driven by a Yorkshire 
steam engine, but future models are to be driven by 
oil engines. 


RANSOMES AND Raprer, Lip. 


The excavator is the sort of machine that must 
be designed against any happening. It must be built 
to stand the roughest usage. The one shown by 
Ransomes and Rapier, Ltd., of Ipswich, has been 
designed with this consideration in mind. The 
machine is illustrated by Fig. 23, which, besides giving 
a general view of the whole, also demonstrates the 
particularly strong construction of the bucket, which 
is fitted with three teeth in forged high carbon steel. 
It is carried on the arm by means of eight rollers, 
four of which run on the upper surface and four on 
the lower. The machine has a capacity of } cubic 
yard and can be used as a navvy, a dragline grab, 
skimmer scoop, back-acting trencher or crane. 

Some points in the design are of particular interest. 
The lower frame is illustrated in Fig. 24. This, 
it will be seen, is a single-piece steel casting, having 


at this point is much reduced, owing to the fact that 

true rolling occurs without skidding or sliding. 
Another feature of the design is the arrangement 

of the crawlers. Instead of carrying them upon four 

















FiG. 24—-LOWER FRAME OF EXCAVATOR—RANSOMES 


large rollers, one of which drives the tread, a number 
of small rollers spaced a little more than the width 
of one tread apart are placed between the large 
driving wheel and the guiding wheel at the other end. 








Fic. 23—'/2 Cusic YARD 


the crawler frames cast integrally with it. 








EXCAVATOR—RANSOMES 


however, be fitted where such an arrangement ji 
regarded as more desirable. The drive from thx 
engine shaft passes through single-reduction gearing 
the pinion wheel of which is of Fabroil construction 
to ensure smooth, quiet running. By this arrang: 
ment the number of gears, shafts and bearings ji 
reduced to a minimum. 

The dragline fairhead shown on the stand for us: 
with the excavator is of particular interest. lL 
addition to two horizontal and two vertical pulley 
by which the drag-rope is guided, a pair of lon 
rollers is fitted at the front. These rollers can revolv: 
as the rope passes through them, and there is, cons 
quently, no fixed guard to wear the rope. 

The excavator is of such a size that it will pas 
the English railways loading gauge, and can therefor: 
be easily transported either by road or rail fron 
place to place. 

The other engraving, Fig. 25, illustrates the latest 
addition to the firm’s_ range of concrete mixers... Th 




















M{xER—-RANSOMES 


| 
FIG. 25—-CONCRETE 


particular feature of this mixer is the arrangement 
for balancing the mixing drum, so that very litth 
effort is required to rotate it. The feeding skip has 
a very high angle of discharge, ensuring a quick and 
clean delivery of the materials. The water tank can 
be used either for automatic or regulated discharge, 
and has a capacity of 12 gallons. The machine is 
operated by a 6} H.P. hopper-cooled petrol engine, 
has an output of 80 to 90 cubic yards per eight-hour 
day, and weighs 38 cwt. 
Petrers Lrp. 

A new four-stroke petrol engine named th: 
“* Twin-Four ” is exhibited on the stand taken by 
Petters Ltd., at the Exhibition. It is illustrated in 
the engraving, Fig. 26, from which it will be seen that 
it consists of a horizontally opposed, twin-cylinder, 
air-cooled engine. The cylinder bores are 65 mm. 
and the stroke 85 mm., and the machine develops 
4 H.P. at a speed of 1500r.p.m. At one end a driving 
pulley is attached to the half-speed shaft operating 




















Fic. 26-4 H.P. AIR-COOLED PETROL ENGINE -PETTERS 
| the cams, while, if a higher speed is required, the 

full engine speed can be utilised from a shaft at the 
other side connected to the crank shaft. The advan- 
| tage of mounting the pulley on the half-speed shaft 
| is that the crank shaft is relieved of all the side strain 
| due to the belt pull. The,fly-wheel is constructed 
| as a fan and drives a stream of air over the cylinders, 


It is|This construction prevents the belt buckling up, | @ cowling being incorporated in the design to effect 


of pyramidal construction and is strengthened on | and perhaps locking or breaking, when the machine | this purpose. The makers state that the engine has 
the underside by struts radiating from the central | is passing over obstructions. 


hole. The upper fram> also is a single-piece steel | 


The machine exhibited on the stand is driven by 


casting upon which is mounted the prime mover | a MacLaren-Benz oil engine, developing 30 B.H.P. 
and the rest of the machinery. The construction, it is | and using fuel at the approximate rate of } to 1 gallon 


claimed, is particularly strong and gives.a greater per hour. 


A petrol engine or electric drive can, 





been subjected to a prolonged full-load test in a 
chamber heated to 140 deg. Fah., with very satis- 
factory results, so that it is claimed that it will 
work perfectly in tropical countries, 

(To be continued.) 
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Boilers at Clyde’s Mill Power 
Station. 


A new boiler plant at the Clyde’s Mill power station of 

the Clyde Valley Electrical Power Company was exhaus- 
tively tested a little time ago by Messrs. Strain and 
Robertson, of Glasgow, the company’s consulting engineers, 
who have placed before us the report which is repro- 
duced almost in extenso below. The installation com- 
prises four cross-drum type boilers, each provided with a 
pair of chain grate stokers and the usual economiser and air 
heater. The latter are arranged at the rear of the boilers, 
and above them is an elevated fan room isolated from 
the rest of the building. All the fans are of the double 
inlet type and they are disposed on the boiler centre-lines 
with the shafts running longitudinally in the fan room. 
The inlet air is drawn through floor openings after pick- 
ing up @ proportion of the heat radiated from the boiler 
plant. The outlet gases pass directly upwards to the 
chimneys carried on the roof. The buildings and the 
general lay-out of the plant were designed by Messrs. Strain 
and Robertson, and they inform us that the cost of the 
complete installation, i.e., four boilers, each rated at about 
10,000 kW, with economisers, air heaters, fans, chimneys, 
piping, instruments, &c., with coal and ash-handling 
plant, works out at approximately £2-85 per kW. The 
overall cost of the building and foundations, including 
bunkers for a duplicate boiler installation on the opposite 
side of the firing aisle, amounts to £0-9 per kW. Hence 
the complete installation for 80,000 kW, inclusive of 
building and all plant, should not cost much over £3-5 
er kW. 
, The boilers are designed for 400 lb. pressure, but during 
the tests detailed below had to be used at 220 lb., since the 
installation of the turbo-generator with which they were 
intended to operate has been held up owing to the trade 
depression. The contract for the boilers, air heaters, and 
economisers, was executed by Babcock and Wilcox, Ltd. 
The fans were supplied by Davidson and Co., Ltd. 


THE ENGINEERS’ REPORT. 
GENERAL INFORMATION re PLANT. 


(1) Heating Surfaces, &c 


14,513 sq. ft. 
3849 sq. ft. (designed), leas 
1166 sq. ft. (not yet pro- 


Boiler heating surface .. 
Superheater heating surface 


vided) 
Economiser heating surface 5919 sq. ft. 
Air heater heating surface 16,239 sq. ft. 
Grate area 400 aq. ft. (2 » 200 sq. ft.) 


Furnace volume 4500 cub. ft. (approximately ) 


(2) Specified Working Conditions (for Present Service) 

150 deg. Fah. 

220 Ib. per sq. in. 

750 deg. Fah. (approximately) 


Feed temperature 

Steam pressure 

Steam temperature : 
Calorific value of coal (Lanark- 


shire singles or pearls) 11,000 B.Th.U. per pound 
gross, as fired 
(3) Contract Guarantees (for Above Conditions). 

Normal load. Overload. 
Evaporation, Ib. /hr. 87,500 110,000 
Steam temperature, ° F. 750 775 
Coal consumption, Ib.‘hr. . 12,130 15,650 
Overall thermal efficiency, ° 84 82 


(1) PREPARATION OF PLANT FoR TESTING. 


The boiler unit upon which the tests were carried out 
has been in service since the end of November, 1929, and 
the station log shows it to have been on load for 3320 
hours during the intervening period. Part of the outage 
time was occupied with alterations to the secondary air 
arrangements, in order to improve the combustion, and 
with the substitution of heavier driving gears for the 
stokers. These are the only modifications of importance 
that have been made on the plant since its installation. 

Until a few days prior to the tests it had been intended 
to carry these out on No. 2 unit, but owing to a mis- 
fortune with the grate that unit had to be taken out of 
service, and could not have been made available again 
without further delay. The measuring apparatus and the 
special staging needed for the feeding of the coal by barrow 
to the stoker hoppers were therefore transferred as quickly 
as possible to No. 3 unit. No particular preparation of 
the plant was made otherwise beyond a routine “ sooting ”’ 
and the brushing down of the air heater tubes. 

The day prior to the first test was occupied with a pre- 
liminary run in order to instruct the men in the working 
of the coaling arrangements, and to accustom the observers 
to the reading of the instruments, also to try out the com- 
bustion cénditions. 


(2) Orgratinc Conpitions Durine Tests. 


The plant under test was operated in conjunction with 
other boiler units of the same installation on the ordinary 
commercial load of the station. The output of the other 
boilers was regulated to the extent necessary to secure for 
the boiler on test an average evaporation over each period 
somewhere in the region of the specified rating, but other- 
wise the plant was run practically without attention. Very 
few changes were made in the damper settings, the grate 
speed or the thickness of the fire bed, and such as there were 
were only of very slight amount. The feed was controlled 
throughout by the Cope’s regulator permanently fitted 
on these boilers. The steam pressure varied only to the 
extent of about 2 per cent. from the average, and there 
was very little variation in the draught and temperature 
conditions. 

No steam was taken for soot blowing, though this opera- 
tion was carried out prior to each test in the early morning. 

The atmospheric conditions outside the station were 
normal for the time of year. 


(3) Meruops or MEASUREMENT EMPLOYED. 


Coal Consumption.—The service coal chutes from the 
bunkers were shut off for the tests and the coal was fed 
direct from steel barrows tipped by hand into the stoker 
hoppers. All the barrows were tared to a uniform weight 
of 102? Ib., and each load was adjusted by hand to give 
the same gross weight—242} lb.—and therefore the same 
net load—140 lb. A tally was kept of the number of loads 
tipped each hour. 


The recovered riddlings, though actually only a negligible 
percentage of the coal consumption, were returned to the 
grates by adding a handful or so to each tip of coal. 

The weighing of the barrows was done on a Pooley weigh- 
bridge, which was checked prior to and after the teste. 
The tare weight of the barrows was checked periodically 
during the tests. 

Calorific Value of Coal.—The sampling from the bulk 
for analysis was carried out according to the procedure 
recommended in the British Standard Specification for the 
Sampling of Small Coal. 

Determinations from the samples of calorific values and 
proximate analyses were made in the company’s laboratory 
at the power station and in the contractors’ laboratories 
at London and Renfrew, also by Drs. Michie and Davidson, 
of Newcastle. The actual figures submitted to us for the 
calorific values were as follows, the figures in brackets 
indicating the percentage variation from the figure adopted 
for this report as a probable representative mean value in 
each case :— 





| fieates from the National Physical 





rheater 
to the 
in accordance with a calibration certi- 
ficate obtained from the National Physical Laboratory. 


meter inserted in solder in a t on the sw 
outlet pipe. A slight correction has been 
observed i i 


Steam Pressure.—The steam pressures were read off the 
service gauge which is maintained correct by periodic 
deadweight check. 

Feed Temperatures.—The feed temperatures were 
obtained by standard mercury thermometers inserted in 
pockets in the economiser inlet and outlet pipes. Certi- 
Laboratory were 
obtained for these thermometers also. 

Flue Gas Analyses.—The flue gas analysis was taken 
at fifteen-minute intervals by duplicate Orsat apparatus, 
connected up for the purpose to the base of the chimney. 

Air and Gas Temperatures.—Readings for the air and 
gas temperatures were taken both on the multiple-point 
electrical resistance thermometer provided on the plant 
as a service instrument, and on a Foster multiple-point 
electrical pyrometer provided for the tests by the con- 











Laboratory. Calorifie value dried, Moisture, Calorific value as fired, 
Th.U./Ib. per cent. B.Th.U. /Ib. 
Clyde's Mill 13,870 (—0-57%) 10-10 12,470 (+0-56%) 
For normal London 13,990 (40-29%) 12-10 12,300 (—0-80%) 
load test Renfrew 14,160 (+ 1-50) 12-09 12,430 (+0-24°%) 
Newcastle _ 11-98 12,340 (—0-48%) 
Adopted value 13,950 ll 12,400 
Clyde's Mill 14,070 ( 0-00%) 10-80 12,550 (+0-80%) 
London 14,060 (—0-07%) 12-15 12,350 (—0-80%) 
For over- Renfrew 14,320 (+1-77%) 12-34 12,560 (+0-88%) 
load test Newcastle — 12-29 12,345 (—0-84%) 
Adopted value 14,070 11-5 12,450 
It will be noted that although some discrepancy occurs tractors. The figures adopted for this report are the 


as regards the moisture content, the agreement on the 
calorific value as fired is reasonably close. It will be noted 
also that the mean in each case of the first two sets of 
figures, which it was originally intended to accept, agrees 
substantially with the mean of all the four returns. The 
moisture tests were repeated in the company’s laboratory 
with every possible care, in view of the figures returned by 
the other parties, but the repeat tests failed to give any 


averages of the two sets of readings. Duplicate measure- 
ments were taken on both sides of the gas flues connecting 
the boiler to the economiser and the economiser to the air 
heater, and the hot air temperatures were also taken on 
both sides of the heater. 

Draughts and Air Pressures.—The draught and pressure 
measurements at the leading points in the gas flues and 
air ducts were taken from the service instruments, which 

had been previously checked 
against a U-tube water 












































- Heavy Dots Show 15 Mins. Measurement by ORSAT Apparatus Connected to Base of Chimney. - column. 
20 Power for Auxiliaries.—The 
oy . 
— 5 : —— a 20%, electrical power consump- 
if l T T | : ] . tions for the fans and stokers 
| were obtained from watt- 
= | Average for Test | > ae Wim Leaving Air Heater (Left Hand Side) 15° hour meters inserted for the 
Period by ORSAT (125%) tee ] /e purpose in the motor supply 
ati = r —_ circuits. 
oe 7 Nore.—All the leading 
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5% ; other the contractors. 
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vill IX x x x / 7} Mi W V vi " consider the results given 
a a herewith to represent as high 
“Was Guemese ® a degree of accuracy as is 
teal - - RECORDER possible on any ordinary 
1. (-e ee ea industrial test. A reasonable 


higher figures than those originally submitted as above, and 
we have been unable to obtain any satisfactory explana- 
tion of the disparity. These determinations were made 
according to the recommendations of the Fuel Research 
Board, Department of Scientific and Industrial Research. 

The ultimate analysis of the coal was made in Glasgow 
by Messrs. Tatlock and Thomson. 

Evaporation—The evaporation measurements were 
obtained by half-minute readings of a Kent Venturi test 
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\ o~\ / 
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. >= 


Heavy Dots Show 5 Mins. 


Average For Test Period By 
Feed Indicator (95,400 Lb/Hr, 


measure of confirmation is 
available that all the essential measurements for the overall 
efficiencies are within a limit of, say, 1 per cent. of the true 
values, andwe should regard the efficiency figures themselves 
as in all probability also accurate to within 1 per cent. 
of the true values. This view appears to be borne out by 
a consideration of the losses shown in the heat balance. 
The overload figures may be rather less exact than the 
full-load figures, as the test on overload was of compara- 
tively short duration and the fluctuations in the steaming 
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Fic. 2--CHART FROM 


indicator—No. 2262—operating from a 3in. Venturi 
inserted for the purpose in the reserve feed main. The 
complete apparatus was checked in the maker’s hydraulic 
laboratory prior to the tests by direct measurement of 
flow, and was certified as correct for water at 62 deg. Fah. 
The observed readings on test have been corrected for the 
actual temperature of the feed water—155 deg. Fah. 
Steam Temperature.—The steam tery tures were read 
at five-minute intervals from a standard mercury thermo- 





STEAM FLOW METER 


conditions were rather more pronounced. Comparing the 
losses on the two tests, there scarcely seems to be sufficient 
reason for the difference of 1 per cent. shown for radiation, 
&c., but the figures otherwise appear to be quite con- 
sistent. “The values arrived at for the chimney losses 
cannot, we think, be very far out for either test, as, not- 
withstanding the fluctuations in the rate of evaporation, 
the flue gas composition and the leaving gas temperature 
showed comparatively little variation. As regards the 
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radiation figures, the apparent increase in the radiated The efficiency results expressed in percentages may be 
heat on overload—about 60 per cent.—would appear to broadly summarised as follows :— 
be out of proportion to the general increase in internal -— . : 


temperature, and, further, there is no evidence of any Normal load. | Overload. 

appreciable increase in the temperature of the surrounding ‘ ae St enssrtedy reese oF 

air during this test. That the radiation losses are low is Per Per Per Per 

borne out by the assertion of the operating staff that the a cent. cent. | cent. cent. 

plant retains its heat for an exceptionally long period | Ffliciency guaranteed . 84 82 

after being shut down. Efficiency obtained, approx. 89-8 88.3 
From the foregoing considerations, we are inclined to —- op o— 3-9 4-8 

regard not only the full-load results as being more nearly Veneun pas. ty ii ME Pee os 4-5 4-5 

exact than the overload results, but the overload efficiency Radiation and minor losses, 

as being under assessed rather than over assessed. Se a ee eee 1-8 2-9 
it is not possible to express the hour-by-hour results rap <r 

100-0 100-0 


in definite figures, since the coal level in the stoker hoppers 
was adjusted only approximately at the hourly periods. 
A difference of one tip of coal represents less than | fin. 
difference in the average level in the hoppers, which is 
barely noticeable with the continuous movement, though 


The chimney yy losses for the dry gases were guaranteed 
not to exceed 9 per cent. and 10 per cent. on normal load 
and overload, respectively. The figures for the chimney 
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FiG. 3-—-EVAPORATION RESULTS 


losses given above are reckoned as from the temperature 
of the air supply to the forced draught fans, since other- 
wise misleading figures would be obtained for the radiation 
losses. Had the air supply been drawn from the basement 
or from outside the building instead of from above the 
| plant with the fans in a separate room, practically none of 
tion of the evaporation per pound of coal each hour, and, the radiated heat would have been recovered and prac- 
even assuming a constant heat value for the coal, it is | tically no reduction in consequence of the chimney losses 
equally impossible to express accurately the efficiency | would have been permissible, since the final gas tempera- 
hour by hour. From a general consideration of the | ture is already low enough. The heat actually recovered is 
records, it would seem unlikely that this should have | shown in the results to amount to about 1-2 per cent. from 
varied by more than } per cent. at the most from the | 60 deg. Fah. The gain in efficiency therefore resulting from 
average efficiency for the full test period. the particular disposition of the fan inlets in relation to the 

With the view to giving some indication of the relation- | rest of the plant may be taken as representing a saving of 
ship between the rate of feed and the rate of evaporation, | at least 1 per cent. in the station coal consumption. 
we have plotted the five-minute averages of the half- The fan duties required were very considerably below 
minute readings of the test feed indicator on a repro- | the allowances proposed in the contract tender, so much so 
duction of the chart diagram for the full-load test period | that, notwithstanding the smaller capacity of the fans 
taken from the steam flow meter with which the plant is | actually installed, the loadings during the tests were 
fitted. The illustration is appended herewith—Fig. 2. | insufficient to give a fan efficiency of more than about 
The actual extent of the fluctuations in the steam supply 25 per cent. There is thus an ample margin of capacity 
is clearly shown by the chart record, and the plotted points | to deal with heavier overloads or adverse combustion con- 
will be found to follow this fairly ‘closely—more particu- | | ditions in service working. 
larly after the pipe connections to the flow meter had been The plant was guaranteed to operate without any 
blown down about half-way through the test—though | noticeable smoke production, and this undertaking was 
generally with wider fluctuations. | met quite satisfactorily. 

To illustrate the combustion conditions we have repro- The steam temperature was low, as was known before- 
duc ed the chart diagrams for the full-load test taken from | hand, since the contractors have not yet been called upon 
two “Mono” combustion recorders connected to the | to put in the full number of superheater tubes for which 
plant. Against these we have plotted for comparison the | provision has been made in the design. 
actual Orsat test measurements. This illustration is also —ee Poo 
appended herewith—Fig. 1. It will be observed that the | ©) P™*7ORMANcE oF SzRvice InstRUMENTS PRovipED 


percentage of CO, was rather higher on one side of the . , ‘ _ ; 
plant than on the other, and it oun be mentioned that the |. E#ch of the four boiler units comprising the installation 
gas temperatures recorded on this side were also rather | ® permanently equipped—in addition to the essential 
higher, indicating some small difference in the combustion | Pressure gauges, &c.—with a Kent steam flow indicator 
conditions on the two grates. The gases from the two and chart recorder, a Cambridge mercury -in-steel capillary 
sides are, of course, mixed in the induced draught fan and type dial thermometer for the steam Compesatuse, © 
the flue gas losses shown in the results are computed from Mono * duplex combustion recorder, and a Cambridge 
measurements taken beyond this point. | multiple-point resistance thermometer for the air, gas and 
The only undoubted inconsistency in the results is in | feed temperatures. The last instrument is provided also 
the figures for the gas temperatures before and after the | with a check point for the steam temperature. In addition, 
economiser. These cannot be accepted as an accurate | ®2Y unit can be coupled to a Pitometer indicating and 
indication of the mean temperature across the flues, since integrating feed water meter, operating from a 3in. 
they give an apparent efficiency of over 100 per cent. for Venturi permanently inserted in the reserve feed range. 
the economiser and of well over 100 per cent. for the air Readings of the Pitometer feed indicator were taken 
heater. The probability is, we think, that the measure- | during the test concurrently with the readings of the test 
ments recorded are reasonably correct, but that wide | Mdicator, and the integrator was read at sped 
variations of temperature occur across the gas path, making intervals. The indicator was found to be reading on the 
it searcely practicable to ascertain a representative mean | ®VeT@8° nearly 24 per cent. low and the integrator over 
temperature with isolated point measurements. The dis- | 24 Per cent. fast. A discrepancy of this extent seemed quite 
crepancies on this account have no bearing on the accuracy | UWarranted, and after the tests the instrument was 
of the overall results, and we have no reason to doubt the | Téturned to the makers’works forexamination. It was found 
figures for the hot air and chimney gas, temperatures then that the integrating mechanism wasout of adjustment 
measured on the same instruments. and that the indicator had undoubtedly been reading low. 
Le The average of the readings of the steam flow indicator 
(5) ComPaRISON OF RESULTS WITH GUARANTEES. | after correction for temperature and pressure were found 
The test results prove conclusively that the boilers are | to be rather more than | per cent. low on the normal load 
fully capable of the guaranteed evaporation rates and that | test and about a like amount high on the overload test, as 
they can be operated with a considerable margin above the | compared with the accepted evaporation figures from the 
guaranteed efficiencies. test feed meter. The chart records as measured by 
We have shown in Fig. 3 an indication of this margin in | planimeter were found to be about 2 per cent. low on normal 
terms of coal consumption. The quality of the coal used | load and a shade high on overload. The steam flow meter 
was certainly higher than the average for the station, but | may therefore, we think, be regarded as substantially 
some such selection was deemed necessary in order to | accurate for ordinary service purposes. 
obtain a bulk supply of coal for the tests that might be| The steam temperature indicator gave an average 
assumed as reasonably consistent in quality throughout. indication 4 deg. below the temperature given by the test 
It may be noted in this connection that for the full-load | instrument on normal load and 7 deg. below on overload. 


it represents nearly 1} per cent. of the hourly consumption 
of the plant. Further, there may also have been slight 
variations at the hourly periods in the water level in the 
boiler drum, due to the manner in which the feed regulator 
functions. We cannot therefore take the ratio of coal 
tipped to water fed to the economiser as an exact indica- 


test alone ac onsumption of nearly 40 tons was needed, and | The difficulties of getting temperature indications with any 
that a much larger quantity actually had to be provided in | exactitude on a large dial are well known, and in this case 


’ 


The ‘“ Mono” combustion recorders are regularly 
checked by the Orsat apparatus and their indications, evon 
if not quite exact, may be regarded as a most valuable 
contribution to the maintenance of a high combustion 
efficiency. 

The temperatures given by the Cambridge resistance 
thermometer showed discrepancies of only a few degrees 
at the most where comparison was possible with a standard 
mercury thermometer, but considerable discrepancies were 
found between the higher gas temperatures as given by 
this instrument and those given by the contractors’ tes: 
instrument. These discrepancies would appear to be di 
rather to the variations in temperature across the flues tha: 
to any serious inaccuracy of the instruments. The steam, 
temperature point could not be checked during the tests, 
as the stem socket was utilised for the pocket of the tes: 
thermometer. 

RECORD OF TEST MEASUREMENTS AND RESULTS. 

(1) Average Measurements Over Test Periods. 

Normal load. 

. June 3rd/31 
. 8 


Overload 
Date of test June 4th/3! 
Duration of test, ” hours 3 
Combustion : 
Description of coal 


Kingshill (Lanarkshire ) pea: 
Ultimate analysis, dry 


Carbon, % .. 79-03 

Hydrogen, % 5-02 

Sulphur, ° 0-73 

i. and oxy gen, % 10-39 

Ash, ° ° , 4-83 

100-00 
Gross calorific value, dry, B.Tb.U. 13,950 14,070 
Moisture, as fired. 11-1 il 
Groas calorific value as fired, B.Th.U. 

/Vb. a 12,400 12,450 
Rate of fring, lb. for. 10,620 12,690 
Thickness of fire, in. ve 6} 7 
Speed of grates, ft./hr. 48 - 54 
Power taken for stokers, kW . 2 2 
Ashes collected from hoppe ra, Ib. hr. 473 503 
Unburnt carbon in ashes, 4-5 5-9 

Evaporation : 

Rate of feed, Ib. ‘hr. ‘ ; . 85,400 .. 111,300 
Feed .; seen at economiser 

inlet, ° F. 155 155 
Feed pressure at economiser " inlet, 

Ib. /sq. in. se 273 278 

Feed temperature ‘at boiler inlet , F. 237 2 
Steam <a? at _ rheater outlet, 

Ib. : 221 233 
Steam boo erature at supe theater 

outlet, ° F. , . 671 699 
Superheat, ? a 275 302 

Air supply : 

Temperature of air to F.D. fan, ° F 

(plus about 5° correction for 

position of thermometer) 93 Ys 
Temperature at airinlet,° F. .. 101 101 
Temperature of air to grates, ° F. 242 246 
Pressure at F.D. fan outlet, in. w.g 1-7 2-7 
Pressure under grates,in.w.g...  . 0-2 0-5 
Pressure in secondary air ducts, in 

Whe oe cc ce ce oe os 0-7 1-2 
Power taken for F.D. fan, kW Oo 67 

Flue gases : 

Temperature of gases leaving boiler. 
.... o a 527 563 
Temperature of gases leaving econo- 

miser, ° F. -” 341 36 
Temperature of enees at base of 

chimney, ~ F. 241 255 
Draught over fire bed, in. w ‘£- ‘ 0-07 0-07 
Draught leaving boiler, in. w.g. 0-32 0-33 
Draught leaving economiser, in. w.xz 0-58 0-76 
Draught leaving air heater, in. w.g.. 1-22 1-65 
Composition of dry gases, by v olume 

co. % “i tae ' 12-5 12-4 

Oxygen, % . 6-9 6-8 

Nitrogen, &c., by difference, % . 80-6 80-7 

100-0 100-0 

(No measurable proportion of CO present on either test.) 

Power taken for1.D.fan,kW .. .. 42 ee 


Nore. — The average figures above are the averages of (mostly ) 
five-minute readings expressed to the approximate degree of 
exactitude in each case to which the measuring instrument can 
be read. 


(2) Heat Balances Derived from Foregoing Results. 


N ormal load. Overload 


Per 
cent 


Per 
cent 
Heat taken up in generation of 
steam— 
(a) By economiser 
(6) By boiler we 
(c) By superheater .. 
Total, é.¢., overall 
efficiency of plant 


—~ 
-os 


310 = 
melee 


thermal 
89-75 88-27 
Heat lost in chimney gases from 
98° PF. (i.e., from temperature 
of air to F.D. fan) .. 
(a) By we erent of combus- 
tion. -| 2-71 
(+) By excess air Sa 


Together 
(c) By vapour from combustion 


of hydrogen .. 
(d) ) By atid from moisture in 


3-55 


lg 


an 
ax 
“1 


Total 


Heat lost by unburnt carbon in 
ashes . 

Balance, i. i.e., ‘radiated ‘heat unre- 
covered and other unmeasur- 
GP MONEE oc ce os ce veh Aol 


0-28 


a 
~ 
} eo 


11-73 
100-00 
3-83 
18 | 1- 


Total losses 











Heat recovered in air heater : 
Radiated heat from 60° F. to 98° 
F. recovered at F.D.fan .. 1 
Heat consumption of auxiliaries at 


1-5 Ib. coal per kW to motors . .| 1-32 1 





again we consider the instrument to be as nearly accurate 
as can be expected for ordinary service purposes. 


order to permit of the stabilising of the combustion con- 
ditions ».efore commencing the measurements of each test. 


~ Norr.— All figures above are percentages of gross heat in coal 
as fired. 
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TESTS OF BOILERS AT 


CLYDE 


MILL POWER STATION 


(3) Results Caleulated from Foregoing Measurements. 


Coal fired per sq. ft. of grate area, Ib./hr. , 
Air necessary for combustion per Ib. of coal, Ib 
Excess air supplied, percent. .. .. .. 
otal air supplied per Ib. of coal, Ib. - 

Dry products of combustion per Ib. of coal, Ih 
Excess air per tb. of coal, Ib, .. .. 





Total dry gases per lb. of coal 


Vapour from hydrogen per Ib. of coal, Ib 
Vapour from moisture per Ib. of coal, tb 


Total vapour per Ib. of coal, Ib 

Total flue gases per Ib. of coal, Ib 
Water evaporated per Ib. of coal, Ib. , 
Heat taken up in economiser, B.Th.U./ib 
Heat taken up in boiler, B.Th.U./Ib. ‘ 
Heat taken up in superheater, B.Th.U./Ib 


Total heat in steam from feed temperature, B.Th.U. tb. 


Heat generated per cub. ft. of furnace volume, B.Th.U./hr. 


Heat transmitted per aq. ft. of economiser heating surface, B.Th.U. hi 
Heat transmitted per aq. ft. of boiler heating surface, B.Th.U./hr. .. 
Heat transmitted per sq. ft. of superheater heating surface, B.Th.U./br 


Normal load. Overload. 


26-5 31-7 
9-35 9-35 
46 47 
13-65 13°75 
9-8 9-5 
4-3 44 
14-1 14-2 
0-4 0-4 
0-1 0-1 
0-5 0-5 
14-6 14-7 
8-98 8-77 
2 87 
1,004 yer 
153 167 
1,239 1,253 
29,000 35,000 
1,320 1,640 
6,600 7,670 
5,440 6,930 


(on present surface) 
305 





Heat transmitted per sq. ft. of air heater heating surface, B.Th.U./hr 373 
(4) Leading Hour-by-hour Measurements 
Coal fed to Water Average Average Average Average Average 
Hour stoker fed to feed steam steam temp. of CO, in 
- re, economiser, temperature, pressure, temperature, ‘chimney gases, chimney gases, 
Ib. Ib. °F Ib./sq. inch. *P. per cent. 
Normal load test 
i 11,200 100,200 157 680 243 12-0 
2 11,200 99,400 155 680 244 12-2 
; 10,920 97,500 154 677 244 12-4 
‘ 10,780 96,400 153 671 239 13-0 
) 10,780 95,300 154 d 666 238 12-8 
“ 10,080 93,600 157 219 667 239 12-9 
? 10,080 92,200 154 221 666 239 12-5 
8 9,940 88,900 155 217 666 239 12-4 
Average over 8 hours. 10,620 95,400 155 221 671 241 12-5 
Overload teat— 
I oe 12,320 110,300 155 223 706 252 12-4 
2 - 12,740 109 ,500 156 222 694 257 12-2 
S00 13,020 114,200 154 225 696 255 12-6 
\verage,over 3 hours. 12,690 111,300 155 223 699 255 12-4 


Locomotive Boiler Washing Plant 
at Stratford. 


Tue London and North-Eastern Railway Company has 
recently installed in the locomotive running sheds at 
Stratford a plant for washing out boilers, which enables 
the engines to put be in service again in about half the 
time previously necessary. The time required to wash out 
a boiler naturally depends upon its size, but taking the 
‘Sandringham " 4-6-0 as an example, six hours have 
replaced twelve. The value to the railway company is 


line. The water leaving this pipe strikes a baffle which 
breaks it up into a fine spray, and it evaporates to a con- 
siderable extent on account of its stored heat. The 
resulting steam is used for feed-heating purposes, and the 
condensate is used for make-up water. The remaining 
blow-down water is passed through a filter of broken coke 
and goes on to the hot water washing-out tank. Sediment 
drains into a tank and is blown to waste as required. 
There are two tanks, of 15,000 and 20,000 gallons capa- 
city respectively, for ** washing-out water ’’ and for “ re- 
filling water." They are served by two horizontal duplex 
compound Worthington steam pumps, which deliver at 





LOCOMOTIVE BOILER WASHING PLANT AT STRATFORD 


obvious, as not only is labour economised, but also the 
working time of the locomotives is extended. 

The plant, which serves a shed some 435ft. long, with 
twelve sets of metals, has been supplied by the Economical 
Boiler Washing Company, Ltd., of 34, Norfolk-street, 
Strand, London, W.C.2, to the specification of Mr. 
H. N. Gresley, and is illustrated herewith. The chief 
feature in which it differs from the old practice at Strat- 
ford is the use of hot, instead of cold, water for washing, 
with the result that the work is carried out more expedi- 
tiously and the boiler is not stressed so much by changes 
of temperature. 

The engines are run into the shed with a head of steam 
of at least 40 Ib. per square inch, and are forthwith blown 
down through a flexible connection with a common pipe 


| overhead in the bays of the running shed. 





a pressure of 60 lb. per square inch to pipe lines arranged 
These pipe 
lines are so arranged that there is a steady, slow circula- 
tion, regardless of the immediate demands upon the plant, 
so that hot water is always available at any of the con- 
nections. There is also a relay arrangement which regulates 
automatically the steam supply to the pumps according 
to the demand, and the full pressure of 60 lb. per square 
inch can be maintained from nothing up to 30,000 gallons 
per hour. The temperature also is maintained auto- 
matically by thermostats and is kept at 180 deg. Fah. for 
the wash-out water and 210 deg. Fah. for the refilling 
water. The temperature of the former is prevented from 
getting too high by the addition of cold water, if necessary, 
while the refilling water is kept hot by steam from a loco- 





There is another boiler in reserve. 
The boilers also supply steam for working the pumps. 
The tank house also contains a 13 H.P. motor-driven 
centrifugal pump supplying the cold water washing-out 


motive type boiler. 


service. This unit has a capacity of 13,200 gallons per 
hour when pumping against a pressure of 43 lb. per square 
inch. The original washing-out mains have, with curtain 
alterations, been used for this service. This pump obtains 
its supply from the mains at a positive pressure, and a 
by-pass has been arranged for use in emergency, so that 
washing out can still take place during a breakdown of 
the pump. 

At the same time as the works just described were 
undertaken, rearrangements were made to the water 
supplies. Originally water from several sources was mixed 
in the service reservoir close to the Stratford running 
sheds, which has a capacity of 110,000 gallons. The pres- 
sure of water available for any purpose was strictly 
limited to about 13 lb. per square inch. The service to 
this tank was formerly interconnected with the general 
water supply of the locomotive works adjacent, which is 
derived partly from two wells and partly from the Metro- 
politan Water Board mains. The well waters are of inferior 
quality. Town water only is now fed to the tank, and 
thence to the water cranes and the hot water washing-out 
plant, and it is now the only water used for filling loco 
motives. A new 8in. town water main has been laid to 
the service tank, ensuring an adequate supply of water at 
all times for every purpose. The mixed water has been 
separated, and is used for both cold and hot washing-out 
purposes, but if emergency arises the other source can, 
in addition, be drawn upon. 








SIXTY YEARS AGO. 


Tue Admiralty, sixty years ago, was undoubtedly in 
bad odour with the country. It had come badly out of the 
inquiry which followed the catastrophe to the ** Captain.’ 
Before the last of that disaster had been heard, the 
“ Agincourt’ ran aground. Shortly afterwards the 
“* Megera,”’ on a voyage from this country to Australia, 
had, to prevent a calamity, to be beached on St. Paul's 
Island, a barren inhospitable rock about half-way across 
the Indian Ocean. Her officers were subsequently court 
martialled. They were honourably acquitted, for the 
court found that the loss of the ship was not caused by 
their fault. The “‘ Megera’’ was built as a broadside 
frigate in 1844 by Fairbairn. She was therefore twenty- 
seven years old at the time of her loss. But what of that ? 
Her sister ship the * Vulcan,” so we said in our issue of 
August llth, 1871, had a few years previously been sold 
out of the service, and, converted to a sailing ship, was in 
regular use on the Australian run. Further, the “‘ Great 
Britain,”’ built in 1840, was still running on the same route 
with the regulari#y of a mail boat. When Captain Thrupp 
decided to run the “‘ Megwra”’ ashore rather than risk 
going down with her before she reached her destination, 
it was not her age that was at the root of the trouble. 
At the court-martial the findings of which were reported 
in our issue of November 24th, 1871, it was revealed that 
the vessel had been in an unseaworthy condition before 
she left this country. She had been surveyed in 1870, 
and Sheerness Dockyard had reported that a sum of £722 
would be required to repair her. The Admiralty con 
sidered this estimate excessive, and under pressure the 
Dockyard reduced its expenditure on the ship to £563. 
Then she was ordered to proceed to Australia. Her 
bottom was in a rotten condition. External corrosion had 
set in to an alarming extent. Leaks developed. By the 
time she reached St. Paul’s Captain Thrupp found that he 
had not sufficient coal left to work the pumps at the 
required rate during the remainder of the voyage. He 
beached her. After a time the ship’s company was 
rescued without loss, but the ship had to be left as a wreck. 
The Admiralty by various arguments sought to shift the 
blame on to the ship’s officers. Much was said of corrosion 
produced by galvanic action following the substitution of 
copper for iron rose boxes on the ship’s bottom. The 
officers were accused of having themselves made this 
substitution. But the court would have none of it. It 
was clear that the Admiralty had sent the ship to sea in a 
condition certain to imperil the lives of her company, 
and that it had done so in defiance of repeated warnings 
and protests by many competent authorities. The 
Admiralty’s parsimony in authorising repairs to the vessel 
was followed by another exhibition of the same chara 
teristic. There had long been a tradition in the merchant 
service that any ship which was in a position to do so 
should, when passing St. Paul's and the adjacent equally 
lonely and inhospitable island of Amsterdam, land a 
boat with provisions for the benefit of any unfortunate 
mariners who might be cast away upon them. The crew 
of the “*‘ Megera *’ had by a stroke of Providence been able 
to land the ship's stores. Otherwise, to the number of 
400, they might have perished of hunger before they were 
rescued. Following the loss of the vessel, the Admiralty 
issued orders to H.M.S. “* Cossack "’ to call at the island on 
her next voyage from the Cape to Sydney and to remove 
such of the “‘ Megera’s *’ stores as were worth recovering 
Charity, it seemed, was to be left to merchant collier brigs, 








MANCHESTER ASSOCIATION OF ENGINEERS At a meeting of 
this Society, held at the Engineers’ Club, Manchester, on Friday, 
13th inst., a paper was read by Mr. J. E. Hurst, entitled “‘ A 
Comparative Study of Some Properties of Pig Irons.’ The 
author dealt chiefly with the property of strength, and the paper 
described various methods of carrying out tests, with the results 
obtained. The majority of these tests were made in the research: 
laboratories of the Sheepbridge Stokes Centrifugal Castings 
Company, Ltd. 

INSTITUTION OF AvTOMOBILE ENGIneERS.—The annual 
dinner of the Institution of Automobile Engineers was held 
at the Park Lane Hotel on Thursday night, November 12th, 
with Mr. Tookey, the President, in the chair. Lieut.-Colonel 
Kitson-Clark, President of the Institution of Mechanical Engi- 
neers, proposed the toast of “‘ The Institution,” to which Mr 
Tookey replied. Mr. Tookey also proposed the toast of “ The 
Guests.” Sir Cyril Kirkpatrick, President of the Institution of 
Civil Engineers, replied for the male guests, while Miss V 
Holmes made an amusing speech on behalf of the ladies. Dancing 








brought a very enjoyable evening to a close 
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Motor-Driven Tenoning Machine. 


AN interesting example of the application of the electric 
motor drive to woodworking machinery is shown in the illus- 
trations, on the opposite page, of a double-ended tenoning 
machine, recently designed and constructed by Thomas 
Robinson and Sons, Ltd., Rochdale. This machine when 
fitted with its full complement of cutter heads carries in 
all twelve motors, the only belt drive employed being from 
the feed motor to the gear reduction box, in which instance 
the belt provides a safety slipping device in case of a jam. 
The machine is desigued for the lighter class of tenoning, 
scribing, cross-cutting, and squaring operations, and will 
be found especially useful in shops where large quantities 
of repetition work have to be dealt with. The makers 
claim that it is capable of turning out between 10,000 and 
12,000 pieces per day of ten hours, and performing the 
various operations required on both ends of the stock. 
it will take timber up to 12in. wide and 4in. deep with a 
maximum length between the shoulders of 6ft. 6in. and a 
minimum of 6in. 

The bed of the machine is of box section and carries two 
headstocks, one fixed and the other movable. The adjust- 
ment of the latter to suit the length of timber being worked 
is easy, requiring little effort on the part of the operator, 
as the traversing screw is operated by a 2 horse-power 
motor running at 960 revolutions per minute and controlled 
by a switch carried on the headstock. With the aid of a 
rule fixed to the bed of the machine the operator is able to 
adjust the machine by a simple manipulation of the switch, 
and any slight final adjustment required can be effected 
by a hand wheel on the motor Each of the ten cutter and 
saw spindles on the machine is driven by a 1} horse-power 
squirrel-cage motor, built in and running at 2850 revolu- 
tions per minute, the rotors being mounted direct on the 
spindles, while the stators are housed in the cutter head 
frames. The motors are efficiently ventilated and end 
cowls provide protection against the ingress of chips, &c. 

The motor control gear is of the automatic direct con- 
tactor pattern operated by push buttons grouped together 
at the front of the machine, the starters being enclosed in 
boxes fixed to the rear of tne bed. The horizontal cutter 
blocks carry knives which have a shearing action to give 
free and clean cutting, and they are suitable for tenons 
up to 4jin. long. Each cutter block has independent 
vertical and horizontal adjustments, the latter of which 
enables the machine to be set for cutting stepped tenons, 
and, when specially required, the cutter blocks can be 
arranged to cant for cutting angle tenons. The scribing 
spindles are arranged to rise and fall with their respective 
tenoning heads, and have also independent vertical and 
horizontal adjustments. They carry square cutter blocks, 
2in. deep. For cutting double tenons up to 2}in. long, 
cutter dises 74in. diameter are used in place of the bottom 
scribing blocks. 

For cross-cutting purposes hollow ground saws, 12in. 
diameter, and mounted on additional spindles in front 
of the tenoning heads are used. These spindles can also be 
arranged to cant if required. Flexible slipper “* pressures ' 
with vertical adjustment are provided to hold the timber 
firmly down on the table, and there is a fence to locate the 
the timber lengthwise. Alternatively, power-driven 
travelling *‘ pressures" consisting of endless rubber belts, 
backed by endless steel bands and spring-loaded pressure 
shoes, may be fitted. These enable the stock to be worked 
edge upwards. 

The automatic feed consists of two endless chains 
running in steel guides and carrying a series of removable 
dogs, which can be fixed at a minimum distance of 7jin. 
apart. The dogs on one chain have a screw adjustment 
to enable them to be set in correct alignment with those 
on the opposite chain, so as to ensure the shoulders on the 
work being cut square. Three rates of feed, namely, 7}ft., 
L1ft., and 16ft. per minute, are made possible by means 
of a 3 horse-power motor, running at 950 revolutions per 
minute, and cone pulleys. When suitable A.C. current is 
not available, the machine can be arranged for belt driving 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Trade Situation. 


THE past week has brought some further improve- 
ment to Midland and South Staffordshire industries, 
and there has been a slightly improved call for iron and 
steel. In one or two directions there is quite a marked 
extension in the absorption of raw material, though it 
must be admitted in the heavy engineering branches busi- 
ness generally continues to move slowly. Nevertheless, 
many of the engineering establishments in the district 
contmue to overhaul plants and make other preparations 
for the improvement in trade which they are convinced 
must soon come their way. The Government’s action in 
curtailing imports is almost sure to have a beneficial effect 
upon many Midland manufacturing trades. The Stafford- 
shire re-rolling mills have practically taken on a new 
lease of life since foreign material became dearer and 
more difficult to obtain as a result of this country going 
off the gold standard. They are getting a larger share of 
the trade, and if and when tariffs are imposed this should 
be increasingly so. The Birmingham iron and steel market 
remains quiet, demand is patchy, and somewhat irregular, 
for the majority of consumers have arranged for their 
known requirements to the end of the year and have 
little, if any, need to place new orders. Specifications 
against contracts might be better than they are, however, 
in most branches, while in the structural steel department 
they are frankly disappointing. This is no doubt due, 
however, to the suspension of development schemes on 
the grounds of economy. Iron and steel prices, while 
they show no change on the week, are being closely watched, 
as under developing conditions there is naturally a tendency 
towards price advances. 


Raw Iron. 


Consumption of pig iron in the Midlands expands, 





there has been some transfer of stocks from North- 
amptonshire and Derbyshire blast-furnaces to consuming 
works in this district. Foundries are taking supplies on 
a reasonable scale, but for heavy engineering work it is 
still difficult to obtain business. Stocks of foundry and 
forge material are weighty, and at the present rate of 
activity at the consuming works it will take some time to 
absorb them, specially as production tends to increase 
rather than decline. Prices are stable at £3 2s. 6d. for 
Northamptonshire No. 3 foundry iron, £2 17s. 6d. for 
forge and £3 6s. for Derbyshire and North Staffordshire 
No. 3 foundry, £3 Is. for forge, all per ton delivered Bir- 
mingham and Black Country stations and subject to rebate 
in the case of large buyers. Some sales of hematite have 
been made in this district during the week. Suppliers of 
blast-furnace coke are stiffening their prices and furnace- 
men are likely to have to pay more than they are now 
paying when they enter into new contracts. 


Steel. 


Business continues very quiet in the finished steel 
branch of the market, but there is added interest in special 
steels and in half-products with increasing activity at 
these mills. Few new orders are being received from 
structural and heavy engineering firms, while specifications 
against existing contracts are below anticipations. Values 
which are controlled by the Steelmasters’ Association are 
unchanged, but boiler plates are slightly easier at £8 | 2s. 6d. 
to £8 15s. The only change in prices of semis on the week 
is an advance of half-a-crown per ton on all British small 
bars, which are now quoted £7 15s. upwards. Small, 
bars re-rolled from continental material are selling in 
increased quantities at £6 17s. 6d. to £7 per ton, while 
mild steel billets vary between £5 7s. 6d. to £5 10s. per 
ton. There is little doing in continental material, despite 
the fact that prices are now being quoted in sterling. 
Continental! billets are offered at £4 11s. 6d. to £4 12s. 6d., 
and imported sheet bars at the same price. The general 
level of scrap values is higher, but business has not 
expanded to any important degree. 


Finished Iron. 


In South Staffordshire there is very little move- 
ment in the finished iron trade, apart from larger contracts 
foriron strip. What is most needed is a substantial increase 
in specifications for all classes of finished iron. Prices 
are upheld on the basis of £12 for marked bars at makers’ 
works. [ron strip costs £10 10s. to £10 12s. 6d. delivered. 
The nut and bolt trade of the Black Country is still 
depressed, and the chain and anchor business continues 
dull, owing to the slackness at the shipbuilding centres. 


Galvanised Sheets. 


Makers of galvanised sheets are endeavouring 
to maintain the basis of £9 7s. 6d. for galvanised corru- 
gated sheets of 24 gauge. So urgent, however, is the need 
of orders at some of the mills that these producers would 
probably accept a lower figure. The general quotation is 
upheld. Overseas business remains disappointing, and 
it is noted that the value of sheets exported last month 
was only £327,366, as compared with £428,567 in the 
corresponding month last year, while for the year to date 
the respective figures are £2,721,734 and £5,511,093. 


Trade Returns. 


The outstanding facts in the October trade returns 
to industrialists in the Midlands are that although total 
imports last month were down in value by £10,172,136 
when compared with the corresponding month last year, 
imports of manufactured articles were within £500,000 
of last year’s figure. Many descriptions of goods actually 
show an increase. The total imports of manufactured 
goods were valued at £27,248,715. On the other hand, 
the value of imported raw materials declined by over 
£6,000,000 to just under £12,000,000. As regards exports, 
it is noted that of a total decrease compared with October, 
1930, of just over £14,000,000, nearly £12,000,000 is 
accounted for under the head of manufactures, the largest 
reductions including the vehicles, iron and steel, and 
machinery groups. Black Country manufacturers perceive 
that the total quantity of iron and steel imported during 
the month was 275,695 tons, compared with 264,480 tons 
in the corresponding month last year, and that the total 
imports for the year to date is 1,831,083 tons compared 
with 1,989,408 tons in the preceding year. 


Improved Output. 


It is a source of satisfaction to find that output 
of iron and steel is definitely improving throughout the 
country, and that additional plant has been brought into 
operation. The number of blast-furnaces now in operation 
is sixty-six, an increase on last month of four. These 
furnaces produced 284,200 tons of pig iron during the 
month, as compared with 248,200 tons turned out in 
September. The tonnage in October last year, however, 
was 415,000. Last month's output included 94,100 tons 
of foundry material, 12,900 tons of forge, 53,300 tons of 
hematite, and 118,000 tons of basic iron. Output of steel 
ingots and castings last month amounted to 457,400 tons, 
compared with 400,500 tons in September and 512,500 
tons in October, 1930. A number of Midland manu- 
facturing firms this month report an accession of business, 
and there is every prospect of their using up more raw 
material than they have done for many months past, 
which will be all to the good. 


Metallurgical Requirements. 


At the annual dinner in Birmingham on Saturday 
last of the University Metallurgical Society, Dr. Aitchison, 
of James Booths, appealed to the young men for new 
ideas and still more new ideas. Knowledge, he pointed 
out, was power, and the more the knowledge the greater 
the power. They wanted “free trade’ in ideas; they 
required new ways of doing old things—better and 
cheaper ; and these were some of the things the metal- 
lurgical industries were looking to university men for. 
Professor D. Hanson, head of the Metallurgical Depart- 
ment of Birmingham University, who presided at the 





If British 
industry was going to recover, he said, it was going to be 
by the efforts of the men with brains. He appealed to the 
metallurgical industry to make use of highly trained young 
men. 


had to economise not to economise on brains. 


Contract for Traffic Signals. 


A record order for all-British automatic traflic 
signal equipment has just been received by Chance 
Brothers and Co., Ltd., Lighthouse Works, Smethwick, 
from the Birmingham Corporation. The city, which is 
embarking upon an elaborate system of automatic traffic 
signals, is adding as soon as possible a further fifteen sets 
to those at present in operation, and after receiving a 
number of tenders and making tests the order has been 
given to the Smethwick firm. The system is to be fitted 
throughout with 12in. lenses, and all the equipment will 
be arranged for operation on the flexible progressive plan 
at a later date. 


Coal Quota Further Increased. 


The Wolstanton Colliery Company, Stoke-on- 
Trent, to whose increased coal quota I referred last week, 
has received another increase in its annual standard 
tonnage, which, as the result of a series of arbitrations, 
has been awarded 160,000 tons to 232,000 tons. The latest 
increase has been awarded, upon an application by miners 
working in the pit, by the North Staffordshire District 
Committee of Investigation. The award is for 12,000 
tons more than the arbitrators gave early in November. 


Unemployment. 


Unemployment in the Midlands area continues 
to decline, practically all the large manufacturing towns 
sharing in the benefit. At Stoke-on-Trent, Cradley Heath, 
Dudley and Redditch there are small increases on the 
week. In Birmingham, for the seventh consecutive week, 
the number of persons registered as unemployed has 
decreased, the total reduction over that period being 9937, 
which is actually over one-eighth of the number registered 
on September 21st. The present total is 65,043, a reduction 
of 2618 on the week. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
The Textile Machinery Exhibition. 


Tue Textile Machinery and Accessories Exhibi- 
tion, which opened here on Wednesday of this week 
and closes on November 28th, coincides with better trade 
conditions and an improved outlook in the cotton and 
woollen branches of the textile industry, and to that extent 
the prospects of a successful Exhibition are brighter 
than they would have been two months ago. Many 
important British and continental textile engineering 
firms are represented, though there are others, notably 
the recently formed Textile Machinery Makers, Ltd., 
and its constituent concerns, that are not in the list of 
exhibitors. The displays of machinery include high- 
drafting plant, winding, bobbin-stripping, cop tubing, 
dye jigging and spinning and weaving machinery of various 
kinds. ‘ Accessories’’ cover an extremely wide range 
of products, including copper rollers, plates and cylinders, 
hydro-extractors, steam superheaters, purifiers and 
separators, electric motors, temperature and humidity 
control instruments, small tools, time recorders, high- 
speed and other classes of steel, case-hardening furnaces 
and compounds, leather belting and other leather goods, 
belt dressings, suction cleaners and blowers, steam valves 
and furnace equipment. The British exhibitors are in 
a large majority, with Lancashire concerns representing 
more than a sprinkling of the total 


A Matter for the Future. 


How remote are Manchester's hopes of seeing 
any of the “ tube "’ schemes that have been under discus- 
sion during the past few years becoming practica! proposi- 
tions may be judged from the fact that the Manchester 
City Council has now decided not to reappoint the Special 
Underground Railways Committee which has played 
a leading part in the discussions. It may be recalled that 
quite recently it was officially announced that further 
consideration of even the most modest of the schemes had 
been postponed until financial conditions generally were 
much improved, and in the light of the City Council's 
resent decision, it seems reasonable to assume that the 
matter will remain *‘ shelved *’ for some considerable time. 


Another Merger. 


News of another important engineering trade 
merger is contained in the announcement by the directors 
of Henry Simon, Ltd., of Cheadle Heath, near Manchester, 
during the past few days, that they have taken over the 
business which, for many years, had been carried on by 
Turbine Gears, Ltd., of Hyde. In future the manufacture 
of double helical and other types of gear will be conducted 
at the Cheadle Heath works of Messrs. Henry Simon. 
A new company has been formed and the trading activities 
of the gearing section will be carried on as Turbine Gears, 
Ltd.—Subsidiary of Henry Simon (Engineering Works), 
Ltd. The technical and designing staffs of Turbine Gears, 
Ltd., have been retained, and special gear-cutting 
machinery from the Hyde works has been transferred to 
Cheadle Heath. 


Non-ferrous Metals. 


The past week has witnessed a certain amount 
of reaction in the non-ferrous metals market, although 
it has been exceedingly small in extent, having regard to 
the magnitude of the general advance in prices in the 
previous week. The section most seriously affected in 
this respect has been copper, the decline on balance of 
about 30s. a ton in standard brands representing a loss 
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has been subjected to numerous fluctuations in one direc- 
tion or the other, according to the nature of the news 
concerning the curtailment conference in the United 
States, which has been an important market factor for 
several weeks. Prospects of a satisfactory outcome are 
regarded more hopefully at the present time, though even 
so the tendency at the moment is not too strong. The 
tin outlook is brighter, a somewhat better demand and 
a further improvement in the statistical position of the 
metal being factors which are making a favourable 
impression on the market. Current values may be a shilling 
or two below the level of a week ago, but the loss has been 
relatively negligible. Much the same may be said in respect 
of lead, which is 5s.a ton cheaperon balance. The position 
in this section appears to be intrinsically sounder than it 
was quite recently, and buying interest is slowly but 
steadily developing. The monthly spelter statistics 
show a very slight increase in stocks, but prices compared 
with a week ago have not altered, and quite a good volume 
of business has been reported. 


Iron and Steel. 


The iron and steel markets have been discussing 
with interest this week the import restriction proposals 
of the Government, and the undertone of the sections 
concerned with British products has become more cheerful. 
So far as actual trading conditions are concerned, however, 
the position is much the same as during the past week 
or two. Foundry ironmakers continue to add to their 
order books in connection with January-March deliveries 
of next year, and are expecting important additional 
contracts ‘early next month, whilst the tonnage of foundry 
iron going into consumption is about unchanged at the 
recently improved level, the textile machinery industry 
being among those that are taking somewhat better 
quantities. Derbyshire, Staffordshire and Cleveland 
brands of No. 3 are still quoted for delivery equal to 
Manchester at 67s. per ton, with Northamptonshire at 
65s. 6d., Scottish at about 87s., and West Coast hematite 
at 8ls. Except for odd directions, there has been no 
appreciable improvement in the steel position, and the 
majority of rollers, particularly in respect of constructional 
products, complain of the unsatisfactory rate at which 
delivery specifications are being received. The general 
level of prices is maintained. The position, with regard 
to imported materials is naturally extremely uncertain, 
and not much business has been reported here during the 
week. 


BARROW-IN- FURNESS. 
Hematite. 


The market is steady, and makers are, with their 
present low output, combined with a local demand on 
steel account, practically clearing their make, and, at the 
same time, making a moderate inroad into stocks. 
Although generally speaking the pig iron trade is in a 
better condition, there is no such thing as a boom ; in fact, 
comparatively speaking, business is on the light side. 
Quite apart from the quietness in this country, neither 
the Continent nor the United States are buyers to any 
marked extent. There is a demand for better qualities, 
and these are wanted most on the Continent. It is too 
early to forecast the result of the absorption of the North 
Lonsdale Works by the Millom and Askam Company. 
It may be that the Millom Company will be the principal 
producer, for there is talk of a bigger furnace being built 
at Millom. Iron ore continues in moderate demand, while 
the steel market is quiet. Fresh orders for railway material 
would be welcomed at both Barrow and Workington. 








SHEFFIELD. 


(From our own Correspondent.) 
Slow Progress. 


Waite there is still plenty of confidence in a 
future improvement of the steel trade, it is becoming 
evident that hopes of an early and substantial revival have 
not been realised, and that, although progress is being 
made, it 1s slow and not altogether general. The output 
of open-hearth steel has not increased much, but an extra 
furnace has recently been put into commission by the 
United Steel Companies. The expectation of an increased 
demand for steel and steel-making material is also shown 
by the fact that the Renishaw Iron Company, Ltd., is 
preparing to re-light one of its blast-furnaces at the end 
of this month. This will provide employment for about 
100 men. The large stocks of pig iron in the company’s 
yards have considerably diminished. There is no increase 
of activity to report on the heavy manufacturing side. 
Engineering contracts of importance are few, and the 
demand for railway and shipbuilding steel remains very 
poor. There is moderate employment for the plants 
producing rust-resisting steel, cold-rolled material, press- 
ings, steel and tools for the motor industry. 


Exports Improving. 


It is on the finished side of local industry that 
the improvement is most to be found. Foreign competition 
in a number of lines is weakening, and the city’s export 
trade is rather better. Quite a large number of factories, 
which have been having a slack time for years, are now 
well employed. The reduced value of sterling is benefiting 
some manufacturers, who, though they have to import 
essential raw materials, have not yet been called upon to 
pay more forthem. This state of things, however, depends 
in some cases on the existence of stocks in this country, 
and can therefore only be temporary. In the case of 
Swedish iron and steel, ferro-chrome and ferro-silicon, 
the increased cost is not considerable, as Sweden, like 
ourselves, has gone off the gold standard, and its currency 
is not much different from ours. 


Princess Sees Steel Made. 


Her Royal Highness Princess Mary spent several 
hours in Sheffield last Thursday, and one of the places 
she visited was the Vickers Works of the English Steel 


Corporation, where she saw many processes typical of a 
great steel works. In the heavy ‘forging shop she saw 
workmen operating a 1700-ton hydraulic press to forge 
a turbine rotor spindle. The 15-ton forging manipulator 
with which the operation was performed is probably the 
largest in existence. The Princess inquired if it had been 
made in England, and was assured that it was actually 
made in Sheffield, by Davy Bros., Ltd. A still larger press, 
of 2200 tons, was also engaged in forging a turbine rotor 
spindle, from an ingot weighing 13 tons. Her Royal High- 
ness also saw the tapping of a Siemens open-hearth furnace, 
containing 50 tons of tire steel. She was presented by 
Lord Falmouth, chairman of the local board of the Cor- 
poration, with a pocket knife for each of her two sons. 


Moulding Sand Research. 


A valuable investigation on moulding sand and 
refractories has been in progress at Sheffield University 
for some little time, under the auspices of the British Cast 
Iron Research Association. It is being conducted by Dr. 
J. G. A. Skerl, under the supervision of Mr. W. J. Rees, 
B.Se. The annual report of the Association states that 
during the past year the investigator has visited fifty-three 
foundries in connection with moulding sand problems, 
and problems relating to sands from twenty-seven foundries 
have also been dealt with by correspondence. With a view 
to the formulation of specifications for sand for particular 
classes of work, visits to groups of foundries which had 
been made previously in the Midlands and in Lancashire, 
were continued in Scotland and East Anglia, and samples 
of the typical facing sands used in those areas have been 
examined to this end. The use of the apparatus devised 
by the Association for the daily control of strength and 
permeability of moulding sand, is steadily extending. 
Work is progressing on the development of rapid means 
of determining moisture in sands, and on test methods 
for determining the permeability of dry sand cores. 
Work has also been done on properties of core binders 
used in conjunction with typical core sands, and on the 
properties of linseed oil in relation to its use for oil-bonded 
cores, either alone or in conjunction with other materials. 
A number of cupola refractories of the ganister and 
monolithic types have also been examined. 

Steel Era in Mines. 

“The era of steel for supporting the roof of 
roadways and working faces in mines appears to have 
dawned in earnest,” is a remark of particular interest to 
the steel trade, which is made by Mr. E. H. Frazer, York- 
shire Divisional Inspector of Mines, in his annual report 
for 1930. He states that at no fewer than seventy-eight 
mines in Yorkshire steel props or steel arches were in 
use during that period. About 75,000 steel props were used 
in thirty-two mines, the increase on the year being 67 per 
cent., which was the best so far recorded. In 1927, the 
number was only 20,000. He quotes several interesting 
opinions of colliery managers in favour of the use of steel 
props as against wood, and comments that, while an 
excellent case can be made for the adoption of steel props 
on safety grounds alone, it also seems that economies 
can be effected by their adoption. At one colliery where 
over 6500 steel props were in use, the wastage had been 
reduced to 2 per cent. per month, which meant that the 
life of a prop there was four years. Mr. Frazer adds that 
horse-shoe arches of rolled steel joists, commonly known 
as “ rings,”’ are being adopted more rapidly than formerly, 
and his Division can now boast of 73 miles of roadway 
supported by them. This, however, is little in comparison 
with the Cardiff and Forest of Dean Division, where, 
though the output is much less than that of Yorkshire, 
some 350 miles of roadways were supported by steel rings 
in 1929. 


Dr. Desch’s Successor. 


The Council of Sheffield University has appointed, 
as Professor of Metallurgy at the University, Dr. J. H 
Andrew, who, at present, holds a similar appointment 
in the Royal Technical College, Glasgow. Professor 
Andrew will succeed Dr. C. H. Desch, who, as already 
reported, is leaving Sheffield. He is a Manchester man 
and was educated at the University there, where he took 
his D.Se. in 1915. He is a Fellow of the University, a 
Dalton scholar, and a Carnegie scholar of the Iron ‘and 
Steel Institute. For six years he was in charge of the 
research department of Messrs. W. G. Armstrong, Whit- 
worth and Co., Manchester. He took up his appointment 
in Glasgow in 1920. The work of his department has since 
developed greatly, and it is one of his distinctions that all 
his students are placed in appointments. He has been 
noted for his work at Glasgow on alloy steels. He is a 
member of the Heterogeneity Committee of the Iron and 
Steel Institute, and a large number of scientific societies. 


Cutlery and Plate. 


These trades are only moderately well employed, 
although their situation is better on the whole than it 
was a year ago. The special Christmas season demand has 
not been equal to that of last year in general lines, but 
there has been a good deal of work placed in connection 
with contracts for bazaar supplies and gift schemes. The 
scissors branch continues busy, and small placed cased 
articles are also in very good demand. The cost of electro- 
plating is rather higher in consequence of the sharp rise 
in the price of silver, but this rise is not affecting the trade 
in silverware, which has been in a depressed state for a 
considerable time. The value of cutlery exported during 
October was £72,352, which was better than the £56,371 
of September, and the £71,851 of October last year, but 
much below the £120,540 of the corresponding month 
of two years ago. Safety razor blades were responsible 
for the largest share in this year’s increase. They now 
represent nearly half of the total cutlery exports. Knives 
and ordinary razors also showed increases, but there was 
a fall in scissors. Shipments to Australia and New Zealand 
registered a further decline. There was a substantial 
increase in the imports of cutlery, despite the reduced 
value of sterling. The total value under this head for 
October was £97,665, as compared with £66,192 in 
September, and £57,676 in October last year. The aggre- 








gate value of cutlery imports for the ten months of this 


year reaches £855,799, which is a fall of £45,000 on last 
year’s figure. 


At Hull and Grimsby. 


The question of bridging the Humber at Hull 
is exciting as much interest as ever, and, as my recent 
reports have shown, various authorities are taking active 
steps to either support or oppose the Bill when it comes 
before the House of Lords. The Goole Steamship Owners’ 
Association has now written to the Chancellor of the 
Exchequer, the Minister of Transport, and the President 
of the Board of Trade, reaffirming its strong opposition 
to the Bill, and also submitting that “a grant of 75 pe: 
cent. of public funds should not be allocated to such an 
extremely contentious measure.’’ Goole Urban Council! 
has also reaffirmed its opposition to the scheme. At 
Grimsby, an interesting development is the installation 
of a new anti-breakage coal-shipping appliance at the Roya! 
Dock of the L.N.E.R. Company. This includes a giant 
ferro-concrete staith, 250ft. long, constructed in such « 
way that it forms a jetty, alongside which are four spouts 
for the loading of coal into vessels. No rail wagons wil! 
actually pass on to the staith, however. Coal will be 
dropped from the sidings on to travelling belts, which will 
convey it to chutes and move it on as virtually rivers of 
coal. Diverting devices will enable the coal to be thrown 
off the endless belt at the precise point desired, while 
ingenious anti-breakage devices, mounted on two hammer 
headed cranes capable of swinging in all directions wil! 
ensure that the coal is delivered into the holds of vessels 
in the best possible marketing condition. 


An Order for Leeds. 


The Crown Agents for the Colonies have placed 
contracts for constructional plant required for the estab- 
lishment of the proposed new air base near Singapore. 
One of these, for 480 tipping wagons, has been given to 
Robert Hudson, Ltd., of the Gildersome Foundry, Leeds. 
The Cargo Fleet Iron Company, Middlesbrough, is also 
to share in the work, by supplying 3 miles of permanent 
way, comprising 30 Ib. and 20 Ib. steel rails. 


Municipal Schemes. 


A public inquiry has been held at Ilkeston into 
the application of the Town Council for sanction to borrow 
£30,000 for water supply purposes. The proposal is to 
construct a reservoir at Hardy Barn Hill, Marlpool 
Mansfield Woodhouse Urban Council has received the 
sanction of the Ministry of Health to its application for a 
loan for £27,750 for its amended sewage scheme. At a 
meeting of Thorne Rural Council, complaint was made 
that the Jubilee Bridge over the Don, traffic over which 
has greatly increased since the opening of the Boothferry 
Bridge at Goole, is unsafe, and it was decided to ask the 
County Council to give an approximate date when the 
reconstruction would commence. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cheery Trade Signs. 


TRADE confidence is growing in the North of 
England. In all the major industries on the Tyne, Wear, 
and Tees there are signs of a stimulus, and though as yet 
no big diminution in unemployment has taken place, 
industrialists generally are agreed that in the present 
situation are the seeds of good times. There are welcome 
indications of a revival in the iron and steel trade. The 
restricted production of pig iron is insufficient for current 
requirements, and producers are having to make sub- 
stantial withdrawals from their stocks to meet their 
commitments. Preparations are being made to put 
another blast-furnace into operation for the production of 
Cleveland pig iron. A most encouraging feature is that 
numerous inquiries from a very wide area are circulating 
in the market for deliveries of pig iron in 1932. The new 
paper gt Bill is expected to give a further impetus 
if it should be succeeded by an import duty on foreign 
steel. Another interesting aspect of the present situation 
is that a number of inquiries are being made for proposed 
factory sites on the North-East Coast. Belgium, Germany, 
Holland, Yorkshire, and London are among the places 
from which inquiries have been received. 


Cleveland Iron Trade. 


The market for Cleveland pig iron keeps steady 
and firm. Some slight increase of the home demand is 
noticeable, and customers abroad who have been largely 
using continental products are taking more interest in 
this market. Firms in Scotland are also buying more freely. 
Inquiries are expanding for deliveries over the first quarter 
of next year. A big proportion of the output is used by 
producers’ own foundries and steel works, and merchants 
are managing to put through a little more business than of 
late, though ironmasters are still supplying direct the 
needs of principal home consumers. No. 1 Cleveland 
foundry iron is 61s., No. 3 G.M.B. 58s. 6d., No. 4 foundry 
57s. 6d., and No. 4 forge 57s. 


Hematite Pig Iron. 


More active conditions prevail in the East Coast 
hematite pig iron trade. General inquiries are more fre- 
quent, and there is some improvement in the demand on 
export account. Prices are variable, but 65s. may be 
taken as a rock-bottom figure for mixed numbers, and 
in some cases more has been paid. No. | quality is at a 
premium of 6d. 


Iron-making Materials. 


There seems little likelihood of resumption of 
negotiations in foreign ore for some time, as consumers 
have substantial stocks and heavy deliveries to take up 
against old contracts. The nominal prices of best Rubio 
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of sale. Good medium qualities are in the neighbourhood 
of 17s., delivered at the works. 


Manufactured Iron and Steel. 


Several branches of the manufactured iron and 
steel trade are busier than they have been for some time. 
Departments engaged on the production of constructional 
steel have substantial contracts in hand, and producers of 
railway material have fairly good orders to complete. 
Distribution of specifications for shipbuilding requisites 
continues disappointing. Prices are steady and unchanged. 


The Coal Trade. 


Ample supplies of all grades of coal are available, 

it the demand remains disappointing. The recent fairly 
active inquiry has not resulted in definite commitments. 
Consequently the fitters in every description are still 
eagerly looking for additional business. The continued 
ymparatively mild weather seriously limits the demand 
for supplies from the South Country and Channel ports, 
nd generally the home demand is far below the normal 
verage for the period of the year. Overseas buyers, too, 
appear to be unable to place additional orders, despite the 
ivourable prices quoted, because of the depreciation of 


terling. The only beneficial effect so far is the trans- 
ference of orders for bunker coal from the near con- 
tinental ports to the North-East coaling ports. These 


rders are, of course, confined to bunker coal require- 
ments for vessels proceeding in ballast to distant ports, 
British prices being still favourable, despite price-cutting 
y continental suppliers. Tyne coal and coke shipments 
ist week were the highest for any week since J une, totalling 
300,000 tons. The increase was almost entirely due to the 
brisk demand for bunker coal, and is evidence of the good 
eputation of the Tyne as a centre for obtaining good-class 
steaming coal and for quick dispatch. The demand has 
now slowed down a little, and although fitters have good 
der books, supplies are again offered freely. Values are 
1 shade easier at 14s. to 14s. 9d. for best and special 
lasees, and 13s. to 13s. 3d. for good ordinary qualities. 
Little new inquiry is in evidence in the Northumberland 
steam coal section, but fitters report a favourable situation 
prompt, and a fairly good outlook. In all classes, 
however, there is a substantial surplus output, which is 
being cleared slowly, and prices, while steady, show no 
sign of improvement. Best qualities are at 13s. 6d. and 
small 8s. 6d. There is more pressure for gas coal ship- 
ments, mainly under old contracts, but there are also a few 
ders under close negotiations, and the prospects for the 
trade generally are a little brighter. Best Durham gas 
vals are quoted at 14s. 6d. and secondary kinds at 13s. 
to 13s. 3d. Durham coking unscreened are abundant and 
n slow demand at 13s. to 13s. 9d., and small coals are 
neglected at 12s. 6d. to 13s. 3d. Gas coke continues to 
move freely, and the market is well supported by a steady 
buying movement. Best gas coke is rather scarce, and 
firmly quoted at 19s. Patent oven coke shows no special 
feature, supply being in excess of requirements, and prices 
remain easy at 16s. to 17s. 








SCOTLAND. 
(From our own Correspondent.) 


More Hopeful Outlook. 


ALTHOUGH business on the whole continues dull, 
the position generally appears to be a little more hopeful. 
It is said that in some instances consumers are contracting 
for prospective requirements, though they are not just 
at the moment prepared to furnish specifications. The 
outlook in the shipbuilding and allied industries seems to 
warrant a feeling of hopefulness, and in Eastern and Far 
Eastern markets conditions are showing signs of im- 
provement 


Steel. 


Considerable inquiries for steel are in circulation 
but the fluctuations in sterling mitigate against an increase 
in business, and it is not expected that markets will become 
more active until the monetary position is more stable. 
Meanwhile, the position with regard to heavy steel has 
not shown any improvement, but it is expected that 
the demand for ship plates and sections will soon become 
more prolific. Meanwhile plants are working at only a 
fraction of their capacity. Sheet makers are moderately 
active. Prospects for light sheets have improved, as 
regards the foreign market, as producers are now able to 
quote light sheets for delivery abroad below the figures 
named by continental makers. The thinner gauges are 
chiefly in request. Galvanised sheets have a fairly steady 
turnover. The demand for steel tubes is irregular. Small 
diameter butt-welded sizes are particularly quiet, and the 
request for large-sized tubes, which showed some improve- 
ment a short time ago, has not been quite maintained. 


Iron. 

The bar iron and steel re-rolling industry con- 
tinues very short of work. Bar iron is especially dull, and 
prices are not conducive to improvement. Re-rolled steel 
bars are partly affected by the rise in price to £6 10s. per 
ton home and export, consequent on the dearer costs of 
imported raw materials. 


Pig Iron. 

Continental competition in the pig iron market 
has been to a large extent eliminated by the depreciation 
of sterling, and there is a slight tendency towards an 
increase in the export of the local product. The demand 
for Scottish pig iron has not improved much yet, but two 
more furnaces, one on hematite and one on foundry, are 
to be re-lit at Gartsherrie, bringing the number in operation 
up to five. No pig iron was imported into this district 
last week. Exports from the Clyde amounted to 225 tons, 
155 tons foreign, compared with 463 tons, 441 tons foreign 
in the same week last year. 


Coal. 


There is as yet no indication of any inclination 
on the part of foreigners to increase their interest in 








Scottish coal. Inquiries are very restricted, owing to 
various reasons. Colliery prices are high for the qualities 
usually in request, continental countries are importing 
less, and Polish competition has become more intense. 
Lanarkshire splints are affected by a drop in demand 
from Italy and South America, and Lothians and Fifeshire 
fuels are sending less to the Continent. The output of 
Fife and Lothians steams is, however, considerably 
reduced and the production is moving off steadily at 
market prices. Treble nuts, especially in Fifeshire, are 
the strong feature of the market, the demand for ship- 
ment, especially to France, showing no abatement. 
Double nuts are moderately strong, but singles and smaller 
sizes are plentiful and weaker. Aggregate shipments 
amounted to 252,876 tons, against 237,638 tons in the 
preceding week, and 220,444 tons in the same week last 
year. Mild weather is partly responsible for a quiet home 
market, the demand for fuel being such that the collieries 
are not in a position to press for a further advance in prices. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


The Coal Trade. 


THERE was very little improvement in the 
returns of shipments of coal and coke from this district 
last week. It was feared that the collieries would experi- 
ence a very difficult period, owing to tonnage being out of 
position through bad weather, and the fact that charter- 
ing operations were by no means too satisfactory. The 
total according to the figures of the G.W.R. Company was 
386,680 tons, which compared with 361,620 tons, whereas 
for the same period of last year the quantity was 533,154 
tons. The fact that the number of idle tipping appliances 
towards the end of last week ran to round about forty 
shows that the situation for many colliery undertakings 
must have been extremely indifferent. As the result of 
arrivals of steamers over the week-end, there were only 
seventeen idle appliances on Monday, and there is reason 
for the belief that the returns for this week will mark 
an improvement. It must, however, be confessed that the 
conditions in the steam coal section are very quiet, and 
no one appears to be at all optimistic that things will be 
much, if any, better this year. Tenders went in this 
week for 50,000 tons of furnace coals for the British 
Admiralty for delivery at the home dockyards over next 
year; also for 40,000 tons option, 80,000 tons option, 
160,000 tons of smalls for delivery over three, six, or nine 
months from May Ist next for account of the London 
County Council tramways power station ; while there are 
reports current that the Brazilian Central Railways may 
be in the market shortly for supplies of steam coals. 
Apart from these items, there is very little in the way of 
inquiry from abroad, either for prompt or forward delivery. 
The conditions abroad, financial and otherwise, are by no 
means favourable to operations for early shipment. Spain 
is not doing much at the moment, and import licences for 
France are reported to be difficult to secure, while there is 
naturally considerable speculation as to what will be the 
effect of the introduction of an increased import duty on 
all British coals going into France as from Monday of this 
week. The duty has been raised from 2} to 15 per cent., 
and is based on the cost of the coal free on truck at the 
port of discharge. 


Storage Charges Up and Down. 


About the middle of last week it became known 
that the Great Western Railway Company had suddenly 
raised its storage charges at the docks in this area under 
its control. The cost of storage under cover had varied 
from 4d. to 6d. per ton, but these charges were put up 
to ls. per ton for each week or part of a week, the first 
seventy-two hours being free. This increase was not 
however, to apply to foodstuffs, fruit, grain, or potatoes. 
For goods stored outside, the rates were advanced from 
ld. to 3d. per ton per week, or part of a week, after the first 
twenty-four hours, which were free. In this case the 
advance was not to apply to pitwood, deals, battens and 
boards. It was naturally assumed that this step had 
been taken by the authorities with a view to profiting in 
the event of there being any dumping. Traders, however, 
raised a protest through the Cardiff Chamber of Commerce 
at once, and it was pointed out that if this advance was 
to apply only to South Wales, then it was obvious that this 
area would suffer and that importers would go to other 
districts. Furthermore, it was contended that traders 
should have had some notice of this action on the part of 
the railway company. The upshot was that on Monday 
the intimation was forthcoming that the increased rates 
had been withdrawn. 


Non-unionism. 


Once or twice of late there have been slight 
stoppages at pits on the question of non-unionism, but the 
most serious effort on the part of the leaders to bring their 
membership up to full strength is that of last week-end, 
when a deputation of members at the Tredegar group of 
collieries met the executive of the South Wales Miners’ 
Federation and applied for permission to tender notices. 
The Executive Council unanimously approved of the 
application and authorised the men to take whatever steps 
they deemed necessary. This means that if the notices 
are acted upon, there is a prospect of about 10,000 men 
being thrown idle. 


North Wales Coal Audit. 


The independent accountants’ report for the coal 
industry of North Wales shows that in September there 
was a loss of £2422, or 2-20d. per ton, compared with a 
loss of £4786, or 4-73d. per ton, in August. The tonnage 
raised was 266,461 tons, as compared with 242,828 tons, 
and the proceeds averaged 12s. 9-42d., as against 
12s. 8-69d. in August. The wages cost per ton was 
reduced from 9s. 1-67d. to 8s. 11-99d., and costs other than 
wages were also fractionally lower than in August, the 
total costs amounting to 12s. 11-62d., compared with 


man shift worked in September was 8s. 5-58d., and the 
output per man shift wsa 18-81 cwt. The economic wage 
certified was 99-04 per cent. of the basis rate, but under 
their agreement the miners are guaranteed a minimum of 
22 per cent. above basis rates, and the deficiency due to the 
payment of this minimum is £75,909, thus increasing the 
total deficiency carried forward to £4,364,232. 


Coal Items. 


The South Wales Coalowners’ Association have 
applied to the Central Authority for an increased quota 
consequent upon the increased demand for anthracite coal. 
Mr. W. North Lewis has been elected chairman and Mr. 
T. P. Cook vice-chairman for the ensuing year of the 
Monmouthshire and South Wales District Board under 
the coal mines district marketing scheme. 


Tin-plates 


Shipments from Swansea last week showed that 
tin-plates totalled 104,341 boxes, a decrease of 52,850 
boxes compared with the previous week. 

Engineering Exhibition. 

The tenth annual exhibition organised by the 
South Wales Institute of Engineers opened on Wednesday 
at the new Greyfriars Hall, Cardiff, and remains open until 
the end of next week. The President, Mr. Clarence A. 
Seyler, B.Sec., F.T.C., performed the ceremony. The 
exhibition, which is more attractive than ever from the 
point of view of the diversity of the exhibits, is also on a 
larger scale. The exhibitors number seventy-six, an 
advance of 50 per cent. upon last year’s figures. The 
whole of the space available is occupied and a number of 
intending exhibitors have had to be refused. The exhibits 
appeal to all engaged in industry. 


Current Business. 


Operations in steam coals for prompt shipment 
are very quiet, and the market remains in a very uninter- 
esting state. The only feature is that dry large and sized 
coals are firm, but all other qualities are easily obtainable 
at minimum prices. Many collieries are still working irre- 
gularly, but as tonnage which has been delayed by bad 
weather is now coming along more freely, there should be 
a better outlet for standing coals. Coke is a firm section, 
but there is no material change in patent fuel, and pit- 
wood is no better than 24s. to 24s. 6d. 








CONTRACTS. 


Tanoyes Ltd., of Birmingham, has received an order for the 
complete sewage and storm-water pumping plant, consisting 
of vertical treble-ram pumps and vertical spindle centrifugal 
pumps, &c., for the Ilford and Barking Borough, Ilford, at an 
approximate cost of £18,500. 

ALLDAYs AND Owntons, Ltd., of Small Heath, Birmingham, 
have received an order from the Southern Railway for the 
smithy equipment for the new smiths’ shop at Southampton. 
This order includes three N.8S.K. compound pneumatic hammers, 
together with a motor-driven air compressor and accessories, 
smiths’ hearths, motor-driven fans, &c. 


Tue D.P. Batrrery Company, Ltd., of Bakewell, has received 
an order from Drake and Gorham, Ltd., for a “ D.P.”’ battery 
consisting of 122 L.S.H. 21 size cells having a capacity of 1560 
ampére hours, for the Prudential Assurance Company, London. 
Orders have also been received from Egypt for ** Kathanode " 
omnibus lighting batteries, and for ‘‘ Kathanode " starting and 
lighting batteries for the whole of the rail cars on the new 
Bermuda Railway. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. HamMiyn M. Drake has been appointed chairman of the 
D.P. Battery Company, Ltd., in succession to his father, the 
late Mr. B. M. Drake. 


Mr. Artaur Vauper, M.I.N.A., superintending marine 
engineer with Wm. Cory and Son, Ltd., retired on November 
10th last, after a service of thirty-three years. 


Rosert Hupson, Ltd., will, on November 28th, 1931, remove 
to new offices at 21, Tothill-street, London, 8.W.1. The tele- 
phone number will be Victoria 1324 and telegrams and cables 
** Raletrux, Parl, London.” 


G.W.B. Execrric Furnaces, Ltd., has entered into an 
arrangement with Demag-Elektrostah! G.m.b.H., of Disseldortf, 
for the sole selling rights for Demag electric aluminium melting 
furnaces in the British Isles. 

Frepk. Brasy anv Co., Ltd., have secured the sole rights of 
a new inventidn for cementing, under hydraulic pressure, sheets 
of galvanised steel to one or both sides of thin plywood. A 
special department has been equipped at the firm's Eclipse 
Works at Glasgow for manufacturing this product. 


Henry Son, Ltd., of Cheadle Heath, Stockport, has taken 
over the business which had been carried on for many years by 
Turbine Gears, Ltd., of Hyde, and that in future the manu- 
facture of double helical and other gears will be undertaken at 
Messrs. Simon's works at Cheadle Heath, the technical and 
designing staffs of Turbine Gears, Ltd., being retained. In 
order to retain the individuality, a new company has been 
formed, and the trading activities of the gearing section will be 
carried on as Turbine Gears, Ltd. (Subsidiary of Henry Simon 
(Engineering Works), Ltd.), and it is requested that all com- 
munications should, in future, be addressed to Cheadle Heath, 
Stockport. 








CATALOGUES. 
Brown Bayuiey’s Steet Works, Ltd., Sheftield.—* The 
Machining of Stainless Steel.” 
Danret ApaMsOoN aND Co., Ltd., Dukinfield.—Publication 


No. 203 on sewage lifting plant. 

Smrrnx AnD Grace, Ltd., Thrapston, Kettering. 
“ B” of shafting and fittings. 

WestincHouse BRAKE AND Saxpy Siena Company, Ltd., 
82, York-road, N. 1.—‘*‘ Vacuum Servo Braking.” 
A. Reyrouie anp Co., Ltd., Hebburn-on-Tyne 


Catalogue 


-Pamphlet 





13s. 1-42d. the previous month. The average wage per 


809 dealing with flame-proof switchgear for mines 
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Current Prices for Metals and Fuels. 

























IRON ORE. STEEL (continued). FUELS. 
N.W. Coast— Home. Export. SCOTLAND. 
(1) Native ee 16/— to 20/6 | N.E. Coast— £ s. d. £ s. d.| Lanarxsnie— Export. 
(1) Spanish. . 17/- to 19/- Ship Plates 815 0. 715 0 (f.0.b. Glasgow)—Steam .. 13/9 
N.E. Coast— Angles ‘ wa @ F'@. 3s *» e Ell 14/6 
Native ‘ 18/— to 21/- Boiler Plates (Marine) -- 1010 0. * , Splint 14/3 to 15/5 
Foreign (c.i.f.) 17/- to 17/6 * o (Land) 10 0 0. — , % Trebles 16/- 
Joists *. 815 0.. 77 6 ® % Doubles 13/- to 13/6 
Heavy Rails .. 810 0. o9 " Singles .. 9/6 
PIG IRON. Fish-plates 200. AYRSHIRE— 
Home Export. Channels... . 10 5 O. £9 to £9 5s. (f.0.b. Ports)—Steam 13/6 
Hard Billets $236. — % - Jewel 17/- 
(2) Scortanp— pitadtos physi Soft Billets 617 6. - » »  Trebles 15/- 
Hematite ; 3 6. N.W. Coast— Firesuine— . 
No. 1 Found 312 0. Barrow— Gab. Mothil cr Burat- 
ad ; sland)—Steam .. 12/6 to 13/6 
No. 3 Foundry . es. Heavy Rails .. S 6 @ «i Yee jn : 
Light Rail 810 Oto 815 0 vey a a 
» 4 ails 
aE. Cosse— Billets 610 Oto 9 0 0 sete b6/0 to 86/8 
Hematite Mixed Nos. “ee. 3 6 Doubles .. 13/6 to 14/6 
No. 1 ae tae 3 6 MANCHESTER— Singles 9/6 to 10/- 
Bars (Round) , 976. LoTHIans— 
Cleveland— » (Small Round) + © ®@ x. (f.0.b. Leith)—Best Steam 12/6 
No. 1 hw # sa 6 Hoops (Baling) 10 0 0 915 0 Secondary Steam .. 12/- 
Siliceous Iron i oe 310 » (Soft Steel) Bs fea 815 0 Trebles 16/- 
No. 3G.M.B... on: ¢. 218 6 Plates Ls ss BIT to 9 2 6 Doubles .. 13/6 
No. 4 Foundry 217 6. 217 6 » (Lanes. Boiler) .. 817 6to 9 0 0 Singles 9/6 
No. 4 Forge 217 0. 217 ©| Saerrisrp— 
Mottled 216 6.. 216 6 Siemens Acid Billets 9 2 6 (basis) (8) N.W. Coastr— ENGLAND. 
White 216 6. 216 6 Hard Basic 8 2 6and8 12 6 Steams .. 22/- 
Sees Intermediate Basic 612 G6and7 2 6 Household 32/6 to 51/8 
Soft Basic i 2 wom Coke 20/— to 21/- 
(e) Staffs.— (Delivered to Station). Hoops . . 910 Oto 915 0 NorTHUMBERLAND— 
All-mine (Cold Blast) .. - Soft Wire Rods 710 0.. Best Steams 13/6 
North Staffs. Forge ha a ati Second Steams 12/- 
» o Weundry.. 3 6 @.. Small Rolled Bars Steam Smalls 86 
(e) Northampton (all British) 715 Oto 8 0 0 Uassssened ES/O G0 50/ 
Foundry No. 3 ie ew Small Re-rolled Bars 617 6to 7 0 0 Household 27/— to 39/ 
Forge 217 6. Billets and Sheet Bars 5 7 6to 510 0 Duasau— 
Galv. Sheets, f.o.b. L ‘seal 9 7 6to 915 0 Best Gas 14/6 
(e) Derbyshire (2) Staffordshire sal 910 0.. Second .. 13/3 
No. 3 Foundry ee (d) Angles i 876. Household... 25/— to 37 
Forge 310. (d) Joists 815 0. Foundry Coke 24/- 
(3) Lincolnshire ome e.9. Ox ag ae —— 
No. 3 Foundry : (4) Bridge and Tank Plates 817 6. oe ie hora - se -. 
No. 4 Forge Boiler Plates .. oo ee ae. ree ae . to 25 
f rbyshire Best Bright ous 21/- to 22/- 
Basic - acy : ia Best House Coal 22/- to 22,6 
(4) N.W. Coast— NON-FERROUS METALS. Screened House Coal 19/-— to 20/- 
OE Riis ith ie. Swansza— Best Screened Nuts 18/— to 19/-— 
315 6(0) Tin-plates, I.C., 20 by 14 f.o.b. 13/6 to 14/3 Small Screened Nuts 16/6 to 17/6 
Hematite Mixed Nes. 4 0 6(8) Block Tin (cash) ee 134 5 =O Yorkshire Hards .. 17/— to 18/6 
4 & 6(e) a % (three months) 136 5 0 Derbyshire Hards . . 17/— to 18/6 
A Copper (cash) ‘ ‘ 712 6 Rough Slacks . . 9/6 to 10/6 = 
= (three months) . . 38 5 0 Nutty Slacks .. 7T/6to 8/6 
Spanish Lead (cash) 1416 3 Smalls ee 5/6to 6/6 
MANUFACTURED IRON. o » (three months) 1416 3 Blast-furnace Coke (Inland). . 10/6 to 11/6 on rail at ovens 
Home. Export. Spelter (cash) 143 9 Furnace and Foundry Coke (Export), f.o.b., 17/6 to 18/— 
» (three months) .. 1412 6 
ga @4. £ s. d. Carpirr— (9) SOUTH WALES. 
ScoTttanp— Se Steam Coals : 
Crown Bars 0 56 0. 910 0 Copper, Best Selected Ingote at 10 0 Best Smokeless Large . 19/6 to 20/- 
Best «o Tiuteayts = ’* Second Smokeless Large 18/9 to 19/6 
” Strong Sheets .. , 72 00 Sees ein Tate 19/- to 19/6 
N.E. Coast— » Tubes (Basis Price), Ib. .. 0 0 103 a a ' 
iron Rivets 115 0. Brass Tubes (Basis Price), lb. 0 0 9 Gndinany Bey any Ba/O to Baye 
Getainnin Gee 1010 0. - ‘Ganiiennien, Ue > aon Best Bleck Vein Large 18/3 to 18/6 
Best Bare - ms 6 6.. Lead, English. . <a Western Valley Large .. 17/9 to 18 
Double Best Bars .. 1110 0. » Foreign 1410 0 Best Eastern Valley Large .. 19/08 to 19/8 
Treble Best Bars 200. Spelter “4 5 0 Ordinary Eastern Valley Large .. 17/3 to 17/6 
Best Steam Smalls 13/- to 13/6 
Lancs.— Aluminium (per ton—raw ingot) £85 Ordinary Smalls 11 /— to 13/- 
Crown Bars 915 0. ee sealed eal as - es Washed Nuts 19/— to 30/- 
Second Quality Bars 850. No. 3 Rhondda Large . 19/9 to 20/- 
Hoops 1200. - FERRO ALLOYS. -_ - Smalls 15/— to 16/- 
8. Yorzs.— Tungsten Metal Powder 3/ ha per lb. No. 2 oo Large o° 17/- to 17/3 
Crown Bare 915 0. Ferro Tungsten — per Ib. ’ o” * Through 15 fe to 16/- 
Rest Bere 1015 0. ‘te Ton. Per Unit. *” oe Smalls 14 4 to 14/3 
Hoops 200. Ferro Chrome, 4 p.c.to6p.c.carbon .. £25 0 0 7/- Foundry Coke (Export) 22/- to 36/6 
- 6 p.c. to 8 p.c. £24 0 0 7/- Furnace Coke — 15/6 to 17/- 
MiIpLANUsB— 8 p.c. to 10 p.c. £22 10 0 6/6 Patent Fuel ; : 19/- to 19/9 
Crown Bars .. 9 5 Otol0 7 6 Specially Refined Pitwood (ex ship) .. 24/— to 24/6 
Marked Bars (Stafis. ) 20 0.. Max. 2 p.c. carbon £36 0 0 10/- SwanszEa— 
Nut and Bolt Bars SF Bive on » Il p.c. carbon . £42 0 0 12/- Anthracite Coals: 
Gas Tube Strip 1010 Oto10 12 6 - 0-70 p.c.carbon £50 0 0 13/- Best Big Vein Large 36/— to 38/6 
carbon free 11d. per Ib. Seconds .. . ee 27/— to 31/6 
Metallic c ‘heomiun d 3/1 per Ib. Red Vein ° 22/6 to 27/6 
Ferro Manzanese (per cond . . £11 O 0 for home Machine-made Cobbles 41/6 to 48/6 
STEEL. (4) is leis ‘£11 10 0 for export Nuts 40/- to 48/6 
(6) Home. (7) Export. » Silicon, 45 p.c. to 50 p p-c. . £10 10 to £12 scale 5/- Beans 28/6 to 32/6 
£ s. d. £ s. d. per unit Peas oe ee 21/- to 22/- 
(5) ScoTrLanp— as é 75 p.c. £16 to £17 scale 7/-— Breaker Duff .. 8/6to 9/6 
Boiler Plates (Marine).. 9 0 0. 810 0 per unit Rubbly Culm 8/6 to 9/- 
ee » (Land) P — » Vanadium 12/9 per Ib. Steam Coals : 
Ship Plates, jin. and up 815 0. 715 0 » Molybdenum 4/2 per Ib. Large 20/— to 20/6 
Sections .. . « «ey ©) Be 77 Titanium (carbon free) . Od. per Ib. Seconds .. 18/— to 20/- 
Steel Sheets, jin. .. 710 0. 710 0 Nickel (per ton) . £210 Smalls 11/6 to 13/- 
Sheete (Gal. Cor. 24 B. G.. )10 12 6. 910 O| Ferro Cobalt .. 8/6 per Ib. Cargo Through 16/— to 17/6 








(1) Delivered. 
All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. 


(2) Net Makers’ Works. 
(7) Export Prices—f.o.b. Glasgow. 


(9) Per ton f.o.b. ( 


(3) f.0.b. Makers’ Works, approximate. 


a) Delivered Glasgow. 








(4) Delivered Sheffield. 

(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(d) Rebate: Joists (minimum), 22/6 ; 

Delivered Black Country Stations. 


(h) Delivered Sheffield. 


(c) Delivered Birmingham. 


Ordinary Ship, Bridge, and Tank Plates and Sections. 15/- it home consumers confine purchases from associated British Steel Makers. 


(5) Glasgow, Lanarkshire, and Ayrshire. 


(6) Home Prices— 
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French Engineering Notes. 
(Prom our own Corr 
Trade Reprisals. 


THERE is too much tendency nowadays to regard 
measures for the protection of industry as an economic 
warfare, when every move of one country to reduce imports 
is responded to by similar moves elsewhere, irrespective of 
whether the reprisals are justified or not. So long as the 
pound was on a gold basis it was difficult to sell British 
goods in France because they were too dear, and now that 
prices have been reduced to the level of those of competing 
countries there is some agitation amongst home manu- 
facturers for compensating tariffs against such goods. In 
the same way, the proposed import tarifis into Great 
Britain are suggesting retaliatory measures, some going 80 
far as to favour a prohibition of British coal, but dis- 
crimination is not possible under existing treaties of com- 
merce, and, if it were, consumers would still find that they 
would lose by replacing British steam and gas coal by 
inferior fuels from elsewhere. Threats of reprisals can do 
nothing, and the wisest thing to do is to adopt a policy 
of exchanges that will ensure a fair trade balance for all. 


lent in Paris.) 


Road Testing. 


The members of the Congress on Roads held in 
Paris visited last week the experimental track which has 
been laid out in the Bois de Vincennes by the Ministries of 
War and Public Works and the town of Paris with the 
object of testing road surfaces, as well as the effect of roads 
on tires. The track is sufficiently wide to allow of lorries 
travelling simultaneously in both directions, and the 
length of the outer part of the oval track is 933 m., while 
a straight portion along the axis joining up with radial 
and circular tracks offers plenty of combinations for testing 
purposes. At present there are on the outer circuit about 
sixteen different surfaces under test, mainly bituminous 
and concrete, cement macadam and mosaic laid granite 
setts. At the time of the visit two lorries of the same type 
and power and weighing 10 tons were running, one at 
double the speed of the other, the object being to determine 
the effect of speed on tires. For each test the lorries cover 
the track from 20,000 to 30,000 times. The track is 
covered with signalling bands painted with coloured pro- 
ducts supplied by different firms for testing. A product is 
sought that will remain fixed in colour without being 
affected by tar or defaced by traffic or the weather. The 
track is carefully measured periodically for signs of wear. 
An instrument was shown for recording road vibrations. 
It had been installed by the Office National des Recherches 
et Inventions, and was of Swiss make. Its operation is 
said to depend upon the movements of the frame, solidly 
fixed to a slab, in relation to a carefully balanced weight. 
These movements are amplified by pens recording vertical 
and horizontal road oscillations. Already work on the 
experimental track has eliminated unsuitable road mate- 
rials, and it is believed that it will provide valuable data 
in the future regarding the resistance of road surfaces, tire 
wear and the determination of economical speeds. 

Railway Deficits. 

The railway deficits are accumulating so rapidly 
that they are expected to reach a total of 5000 million 
francs at the end of the financial year. This statement is 
made by the Association of Railway Bondholders, which 
deplores that nothing has been done to enable the com- 
panies to make good the deficits. It appeals to Parliament 
to adopt without further delay the recommendations of 
experts to restore to the companies the rights and privi- 
leges they enjoyed under the Convention of 1921, which 
heve been whittled away by Parliament and the State 
until nothing is left to the companies except to bear the 
heavy social and other burdens that have been imposed 
upon them. They have had to cancel or postpone all 
orders for rolling stock, with the result that thousands of 
men have been thrown out of work at a time when there is 
need to find work for everyone. The trouble lies in the 
fact that the companies are working concessions from the 
State, which is the virtual owner of the railways. The 
undertakings have to be ceded to the State at the end of a 
certain period. Therefore Parliament considers that it has 
a perfect right to control the companies, which it has been 
doing with such disastrous effects that the experts 
appointed to investigate the situation have all concluded 
that such active control must cease. The Convention of 
1921 gave to the companies a minimum of initiative which 
they must maintain and which is all that they are asking for 
at the moment. The most urgent need is authority to issue 
further debentures and increase railway rates, which the 
financial commission of the Chamber of Deputies has 
agreed to, but it is being opposed by politicians on the 
ground that the whole railway system must first be re- 
organised. This is what the companies mean to do when 
they can. The politicians are constantly hampering them. 


The Ile D’Oleron Schemes. 


Various schemes have been proposed for con- 
necting up the Ile d’Oleron with the mainland, and the 
General Council of the Charente Inférieure has selected 
three for further consideration. The sea bed is very 
shallow, but a passage must be left for navigation at high 
tide. The first scheme consists of a viaduct, a tunnel and 
a bridge providing a road and a railway. The second 
proposal is a cableway 2960 m. long consisting of two lines 
of four cables carried on standards 300 m. apart. The 
travelling speed of the cars, providing accommodation for 
150 passengers, will be 4 m. per second. In the third 
scheme there will be a viaduct at each side, one of 989 m. 
and the other of 1251 m., leaving a passage of 800 m., 
which will be served by a ferry. 


Destroyers. 


: Three destroyers were launched last week, the 
* Cassard ” and the “ Maillé-Brézé,” from Saint-Nazaire, 
and the “ Kersaint’ from the Blainville yard of the 
Chantiers Navals Francais. They have each a displace - 
ment of 2480 metric tons. The turbines are rated at 
64,000 horse-power and the contract speed is 36-5 knots. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


DYNAMOS AND MOTORS. 


358,138. July 8th, 1930.—Dinecr Evecrric Currext Arc 
Wetpine Arraratus, John Bentley Hansell, of 121, Eccles 
Old-road, Pendleton, Manchester; and Associated Elec- 
trical Industries, Ltd., of Crown House, Aldwych, West- 
minster. 

In welding apparatus of the kind illustrated the amount of 
excitation due to the series field winding should be adjusted 
according to the nature of the work which is being done, and this 
adjustment is usually effected by the provision of a diverter or 
variable resistance connected in parallel with the series field 
winding so that only a portion of the load or welding current 
flows through the series field winding. This arrangement, how- 
ever, is liable to the objection that unless a large inductance be 
included in circuit with the diverter resistance fluctuations in 
the load current, as, for example, when the are is being struck, 
are not immediately reflected in the series field winding which 
has a comparatively high inductance, but are transmitted 
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through the diverter or parallel resistance path and conse- 
quently the desired variation in the effective excitation of the 
generator by reason of change in the current through the series 
field winding does not oceur. According to the invention, this 
difficulty is avoided. A D.C. generator A is provided with a 
shunt field winding B separately excited from a D.C. source and 
an opposing field winding C connected in series with the armature 
of the generator and arc welding terminals D. A diverter E 
is connected in parallel with the series field coil C so that only 
@ portion of the load current flows through the coil C. The 
diverter FE is adjustable, whereby the generator excitation may 
be conveniently adjusted to suit the load, and it may consist of a 
resistance and an inductance in series, the inductance com- 
prising, for example, a simple iron-cored choke coil. With this 
arrangement the effectiveness of the series winding may be main- 
tained or even accentuated while the arc is being struck. 
October 8th, 1931. 


358,240. September 17th, 1930.—DyNamo-ELEecTRIC MACHINES, 
William Norman Kilner, of “ Ellaside,”’ 53, Mossgrove- 
road, Timperley, Cheshire ; and Associated Electrical Indus- 
tries, Ltd., of Crown House, Aldwych, Westminster. 

The object of the invention is to provide an effective arrange- 
ment of cooling ducts in the toothed parts of stator cores such 
as will give increased cooling of the teeth and consequently of 
the stator windings. The stator teeth in the individual lamine 
of the core are formed with cooling ducts A which extend 
radially from the tips of the teeth and in the assembled core com- 
municate with annular radial spaces distributed axially along 
the core and located behind the slots, but not in the teeth. The 
cooling air thus flows radially outwards and good cooling of the 
teeth is obtained, since the air flows along edges of laminations. 
Preferably the radial tooth ducts, which will ordinarily be 
narrow, merge into enlargements extending a short distance 
radially outwards beyond the roots of the teeth, and com- 
municating with the annular radial spaces behind the slots so 
that the air flowing radially along the tooth slots can pass to 
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the annular radial spaces without undue loss of head when the 
air suddenly changes direction. Preferably the annular radial 
8 are spaced a relatively short distance apart axially along 
the core, for example, lin. apart, whilst the spaces themselves 
may be, for example, }in. in axial length. The annular radial 
spaces may be produced by means of spacers B arranged between 
packets of laminations of about lin. in thickness. At axially 
corresponding positions in the slotted regions of the core special 
spacers may be used extending along the teeth or to the outer 
periphery of the core. Such spacers may be in segments extend- 
ing over a group of slots or may be of hairpin shape, one for 
each slot, the bight portion of the hairpin passing round the 
root of the slot. Such hairpin-shaped spacers may be integral 
with one another; that is, united at their prongs to form a 
serpentine-shaped member. The spacers may consist of iron 
laminations or of non-magnetic material or even of insulating 
material, such as moulded insulation. The spacers may be 
registered in position by means of dowels, which may be of 
insulating material or by means of insulated bolts passing from 
end to end of the core.—-October 8th, 1931. 





358,402. February 23rd, 1931.—Execrric Morons, The British 
Thomson-Houston Company, Ltd., of Crown House, Aldwych, 
London, W.C. 2. 

The difficulties which are encountered in the building of 
electric motors with vertical shafts 
for high speeds arise in particular 
from the necessity of very careful 
balancing of the revolving parts. 
The motor described in this specifi- 
cation comprises an external frame 
A, to the upper part of which is 
fixed the stator C carrying the 
winding D seated in radial slots. A 
nut E secures the stator rigidly to 
the frame and another nut is pro- 
videdat F. Inthe frame A there isa 
steel sleeve B with acertain amount 
of play, the upper part of which 
carries a roller or ball bearing and 
the lower part a footstep bearing. 
A shaft G of tempered steel is 
adapted to revolve freely in this 
sleeve, being guided by the upper 
bearing and supported at the 
bottom by the footstep bearing. 
This shaft can therefore assume a 
certain limited inclination owing 
to the play between the frame end 
the sleeve B. The shaft G carries 
immediately above the stator C a 
rotor H having the form of a disc. 
The rotor H has a cage J of copper 
bars. The rotation of the sleeve B 
is prevented by a lug L placed at 
the level of the nut E. It is there- 
fore free in the frame and permits 
of a certain amount of angular 
movement of the rotor relatively 
to the stator. The frame A is filled 
with lubricating oil and the film of 
oil which rises into the space reserved between the sleeve and 
the frame forms, during running, a restoring system which 
tends to bring the rotor back into the axis of the motor. 
October 8th, 1931. 
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SWITCHGEAR. 


357,973. June 24th, 1930.—ALtTerRNatine Evectric CURRENT 
Crrncurr Breakers, Herbert Pearce, of “‘ Green Mount,” 
Barrington-road, Altrincham, Chester; and Associated 
Electrical Industries, Ltd., of Crown House, Aldwych, 
Westminster. 

This invention relates to alternating electric current circuit 
breakers of the kind in which the fixed and movable contacts are 
immersed in oil and are also located in a suitable secondary 
vessel or explosion pot surrounding the contacts. A fixed main 
contact A has a terminal B and forms the top or lid of a secondary 
oil-containing vessel C to which it is securely attached by screws. 
The walls and the bottom of this vessel are constructed of 
insulating material, the bottom being secured to the walls by 
screws. The fixed contact A is provided with a curved central 
passage D, through which the interior of the vessel C can com- 
municate with the outside. A main movable contact FE is 
adapted to make contact with the mouth of the passage D when 
the breaker is closed, and is carried on a plate F from which it is 
insulated by a bushing. Guide pins G are secured in insulating 
bushes in the plate F and pass through insulating bushes in a 
second plate H. A contact rod J is secured at its upper end in an 
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insulating bushing in the plate H and projects at its lower end 
through an orifice or gland in the bottom of the secondary oil- 
containing vessel C. The distance to which the insulating plates 
F and H can separate is determined by the position of lock- 
nuts secured on the lower ends of the guide pins G. Compression 
springs L surrounding the guide pins G are disposed between the 
plates F and H, which they tend to separate, and sleeves K of 
insulating material surround the springs. Auxiliary contacts 
N and O are attached to, but insulated from, the upper and lower 
plates F and H respectively, so that the break in the circuit first 
occurs between them, the upper auxiliary contact N being in 
connection with the main movable contact E and the lower 
auxiliary contact O being connected through the contact rod J 
and a cross bar P with the other pole of the circuit. In operation, 
when the rod J is moved downwards, the auxiliary contacts N 
and O separate first, the main contacts E and A being kept in 
engagement by means of the springs L. The arc formed by 
the separation generates gas within the vessel C, and as soon as 
the separation of the main contacts begins it streams over the 
surfaces of the main contacts and out through the passage D in 
the fixed main contact.—September 24th, 1931. 


357,797. October 6th, 1930.—E.ectrric CommuTatine Devices, 
The British Thomson-Houston Company, Ltd., of Crown 
House, Aldwych, London, W.C. 2. 

While this invention is represented and is explained as applied 
to a meter where it is especially beneficial, the invention is 
useful for general application. The useful life of a commutating 
device is generally limited by the wear between the commutator 
A and brush B where the circuit is made and broken, and the 
object of the invention is to increase the useful life of both the 
commutator and brush by constantly moving the latter so as to 
present different contacting commutating surfaces on both 
parts. This is accomplished by moving the brush from end to 
end of the commutator and also by moving the brush backwards 
and forwards in a direction tangent to the commutator. To this 
end the brush B has a long contacting surface tangent to the 
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commutator, although contact is made at only one point at an: 
one time. This long brush is mounted on an angle arm 
pivoted at D. Beyond the pivot point the arm is forked to 
embrace an excentric cam F driven from the meter shaft through 
® gear reduction so as to obtain a relatively slow rotation of t 
cam and arm C. The gear reduction of the dial register is pre- 
ferably employed for this purpose. It will be apparent that, as 
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the meter rotates, the cam excentric F will rotate and will 
oscillate the brush arm C about the pivot a few degrees in either 
direction. This will carry the brush backwards and forwards 
across the commutator and from end to end of the commutator. 
As a result the wear on the commutator and the brush is evenly 
distributed over their entire contacting surfaces and new surfaces 
are constantly being presented to each other.—Octoder Ist, 1931. 


CONDENSERS AND FEED-WATER HEATERS. 


358,275. October 6th, 1930.—Surrace CoNDENSERS, Asso- 
ciated Electrical Industries, Lid., Bush House, Aldwych, 
W.C. 2. 

This condenser is of the single-pass type and the design is 
intended for units of large size. As a consequence intermediate 
tube plates are necessary to prevent sagging of the tubes. The 
tube nest, as will be seen, does not extend to the sides of the 


N°358,275 











condenser, so as to provide free inlet s for the steam and 
to allow the uncondamhaliie gases to | om from the warm end to 
the cold end. Part of the tube nest is shielded by the baffle A 
to form a pocket in which the uncondensable gases are cooled. 
They are drawn off through boxes B and the air pump branch 
pipes CC. The condensate is drawn off at the warm end of the 
econdenser.—October 8th, 1931. 


MISCELLANEOUS. 


358,267. September 30th, 1930.—Curotas, W. G. Gass, Atlas 
Foundry, Nelson-street, Bolton, Lancs. 
The inventor aims at the reduction of the emission of sparks 
and grit from cupolas. For this purpose he reduces the height 
of the cupola proper above the charging hole A and surrounds 
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it by @ light casing B. This casing is mounted on pillars to 
allow a draught of air to enter at the Fe ong This air cools and 
retards the upward draught from the cupola and the dust is 
deposited inside, on the charging floor, or thereabouts, where it 


358,381. January 6th, 1931.— Rottzr Brarmes, H. N 
Skerrett, 24, Temple-row, Birmingham. 
The object of this invention is to ensure that in bearings of the 
Timken type the rollers shall have a proper bearing on the 
races even when the shaft is bent under the load. To this end 
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the races are so formed, as shown in Fig. 1, that with the axle 
unloaded, and consequently straight, the rollers make point 
contact with one of the races. Then when the axle is bent and 
the races take up an angular position with regard to one another 
the uppermost rollers get a Pat bearing, as shown in Fig. 2.— 
October 8th, 1931. 








Forthcoming Engagements. 








Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Tuesday 
of the week preceding the ting In all cases the TImE and 
PLACE at which the meeting is to be held should be clearly stated. 

TO-DAY. 
ENGINEERS, 





BeLFast ASSOCIATION OF Queen's Hotel, 
Belfast. Meeting. 7.45 p.m. 

Institute oF CHEMISTRY.—30, Russell-square, London, 
W.C. 1. Fourteenth Streatfeild Memorial Lecture. ‘ Recent 
Advances in the Fermentation Industries," by Dr. J. Vargas 
Eyre. 8 p.m. 

INSTITUTION OF ELecTRIcAL ENGineers: Nortsa-Eastern 
Stupents’ Section.—Tilleys’ Grand Assembly Rooms, Barras 
Bridge, Newcastle-upon-Tyne. Annual dance. 8 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, St 
James’s Park, Westminster, S.W.1. Sixth Report of the 
Marine Oil Engine Trials Committee, to be presented by Eng. 
Vice-Admiral Sir George G. Goodwin. 6 p.m. 

Junior InstiruTion oF ENGINEERS.—39, Victoria-street, 
8.W.1. ‘“‘ Modern Pressed Brick Manufacture,” by Mr. H. G. 
Brown. 7.30 p.m. 

Paysicat Socrery.—At the Imperial College of Science, 
South Kensington, 8S.W.7. Meeting at 5 p.m.; Editing Com- 
mittee, 3.30 p.m.; Council meeting, 4 p.m. 

Roya Instrrution oF Great Brirain.—21, Albemarle- 
street, W. 1. Discourse, “‘ Oil and Petrol from Coal,’ by Dr. 
C. H. Lander. 9 p.m. 


TO-DAY to SATURDAY, NOVEMBER 28rx. 
Enocrveerinc Exarerrion.—Grey Friars Hall, Cardiff. 
Exhibition. Wednesday, November 18th, opening ceremony. 
Open from 2.30 p.m. daily. 


SATURDAY, NOVEMBER 2ist. 


INSTITUTION OF Highway ENcGtneers.—Connaught Rooms, 
Great Queen-street, London, W.C.2. First annual dinner. 
6.30 p.m. 


MONDAY, NOVEMBER 23rp. 


INSTITUTION OF ELECTRICAL ENGINEERS: NortH-EASTERN 
CEeNTRE.—Armstrong College, Neweastle-upon-Tyne. “* The 
Design of a Distribution System in a Rural Area,’ by Messrs. 
E. W. Dickinson and H. W. Grimmitt. 7 p.m. 


InsTITUTION oF ELEcTRICAL ENGIngERS: SoutTH MIDLAND 
CentTre.—At the University, Edmund-street, Birmingham. 
** Coil Ignition Systems,’’ by Mr. E. A. Watson. 7 p.m. 


Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. 2. Howard Lecture, “‘ Diesel Engines, I.,” by Mr. H. R. 
Ricardo, F.R.S. 8 p.m. 


TUESDAY, NOVEMBER 24rs. 


BritisH Science Guitp.—In the Goldsmiths’ Hall, London, 
E.C. 2. “*‘ Norman Lockyer” Lecture: “ Biology and Civiliza- 
tion,” Dr. H. H. Dale. 4.30 p.m. 


InsTITUTION oF Crvm ENcGrInegers.—Great George-street, 
Westminster, 8.W.1. Discussion, “‘ The Treatment of Sewage 
Sludge by Bacterial Digestion,” by Mr. H. C. Whitehead and 
Mr. F. R. O’Shaughnessy. 6 p.m. 


INSTITUTION OF ELEcTRICAL ENGIngeERS.—Hotel Metropole, 
Leeds. ‘‘ Recent Progress in Large Transformers,’’ by Mr. 
R. M. Charley. 


InstiTUTION oF ELzorricaL Encinegrs: ScorrisH CENTRE. 
—At the Grosvenor Restaurant, Gordon-street, Glasgow. 
Annual dinner. 6.30 p.m. for 7 p.m. 

INstITUTION oF ELEcTRICAL ENGINEERS: SoutTH MIDLAND 
Strupents’ Secrion.—In the Birmingham University, Bir- 
mingham. ‘‘ Operation and Maintenance of Marine Electrical 
Machinery,” by Mr. D. M. Cathcart. 7 p.m. 

InsTITUTE oF Marine Enorveers.—The Minories, London, 
E.C. 3. ‘“‘ The Work of Akroyd Stuart and the Development of 
the Oil Engine in which it is Carried On,” Akroyd Stuart Award, 
1931, paper, by Mr. Alan E. L. Choriton. 6 p.m. 

SHEFFIELD METALLURGICAL AssocIaATION.—198, West-street, 
Sheffield. ‘‘ Works Progress,” by Mr. H. T. Hildage. 7.30 p.m. 


7 p.m. 


WEDNESDAY, NOVEMBER 265ru. 


InstiITUTION oF AvuTomMoBILE ENGINEERS.—At the Engi- 
neers’ Club, Albert-square, Manchester. ‘“‘ The Training of 
Young Aut bile Engi 3," by Mr. B. G. Robbins. 7 p.m. 

INSTITUTION OF CrvIL ENGINEERS: YORKSHIRE ASSOCIATION. 
—In the New Mining Department of the University, Mappin- 
street, Sheffield. ‘‘ Some Fundamental Experiments and the 
Use of Models in Structural Design,” by Professor F. C. Lea. 











is easily collected and cleared away.—Octoher 8th, 1931. 





7.30 p.m. 





Newcomen Socrety.—In the Hall of the Chartered Institut. 
of Patent Agents, 1, Staple Inn-buildings, W.C.2. Annual 
General Meeting. ‘‘ Men of Straw: An Account of Surviving 
Straw Handicraft,”’ with a practical demonstration, by Mr. 
T. B. Hennell. 5.30 p.m. 

Nortu-East Coast InstirutTion oF ENGINEERS AND Sup. 
BUILDERS : GRADUATE Section.—In the Mining Institute, New. 
castle-upon-Tyne. “The Adventure of Life,” by Mr. Angus 
Watson. 7.15 p.m. F 

Ruesy ENGINeerine Socrety.—Benn Buildings, Rugby. 
‘** The Choice and Maintenance of Machine Tools,”’ by Mr. H. A. 
Drane. 7.30 p.m. 


THURSDAY, NOVEMBER 2é6rx. 


Institute or Metats: BrrauincHam Locat Secrion.—In 
the Chamber of Commerce, New-street, Birmingham. ‘“ Th: 
Casting of Tough Pitch Copper,”’ by Mr. W. F. Brazener. 7 p.m 


InsTiITUTE oF Puysics.—In the Royal Institution of Great 
Britain, 21, Albemarle-street, London, W.1. ‘ Physics in 
Sound Recording,” by Mr. A. Whitaker. 5 p.m. 

INSTITUTION OF STRUCTURAL ENGrINEERS.—-10, Upper Be! 
grave-street, S.W.1. “‘The Employment of Structural Engi 
neers as Specialists,"’ by Mr. W. T. Creswell. 6.30 p.m. 

Nortu-East Coast Instirution oF ENGINEERS AND SHIP 
BUILDERS: TeEssipe Brancn GrapvatTe Sectrion.—In the 
Cleveland Scientific and Technical Institution, Middlesbrough 
Discussion on ‘‘ Internal Combustion Engines.”” Opener, Mr 
F. Whitfield. 7.30 p.m. 


FRIDAY, NOVEMBER 27run. 

Dieset Enaine Users Assocration.—Caxton Hall, West. 
minster, 8.W. 1. “Notes on the Overseas Operation oi 
Stationary Heavy Oil Engines,” by Mr. H. V. Stead. Mr. 
J. L. Chaloner will present the paper. 3.30 p.m. 

INSTITUTION OF ELECTRICAL ENGIneERS: SoutrH MipLanp 
CentTre.—Grand Hotel, Birmingham. Annual dinner 

Junior Instirvution or EnNcoineers.—39, Victoria-street, 
Westminster, 8.W.1. ‘* Progress in the Design and Construction 
of Static Transformers,’’ by Mr. D. W. McJannet. 7.30 p.m. 

Norrsa-East Coast InstirvtTion oF ENGINEERS AND Suir- 
BUILDERS. — Bolbec Hall, Newcastle - upon -Tyne. “* Some 
Measurements of Ship Vibration,’ by Dr. F. H. Dodd. 6 p.m. 


Roya Instirvution or Great Brirarw.—-21, Albemarle 
street, W.1. Discourse, “‘ The Work of Sir Charles Parsons,’ 
by Sir Alfred Ewing. 9 p.m. 

MONDAY, NOVEMBER 30rs. 

Royat Soctety or Arts.—John-street, Adelphi, London, 
W.C.2. Howard Lecture, “ Diesel Engines, II.,"" by Mr. H. 
R. Ricardo, F.R.S. 8 p.m. 

TUESDAY, DECEMBER Isr. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—In the House of 


the Royal Society of Arts, John-street, Adelphi, W.C. 2. “‘ Trans- 
mission,” by Mr. L. H. Pomeroy. 7.45 p.m. 
INSTITUTE OF METALS: SHEFFIELD Locat Section.—In the 


Non-ferrous Section of the Applied Science Department of the 
University, St. George’s-square, Sheffield. ‘The Technique ot 
Enamelling,” by Mr. Sidney Wilkinson. 7.30 p.m. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND 
—39, Elmbank-crescent, Glasgow, C.2. “‘ The Propulsive Efii- 
ciency of Cargo Ships,”’ by Mr. Wilfrid Ayre. 7.30 p.m. 

WEDNESDAY, DECEMBER 2yp. 

InsTITUTION oF AUTOMOBILE ENGINEERS.—Queen's Hotel, 
Birmingham. * Transmission,” by Mr. L. fF Pomeroy 
7.45 p.m. 

Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. 2. “The Development of Lighthouses,’ by Mr. D. Alan 
Stevenson. 8 p.m. 


THURSDAY, DECEMBER 3rp. 

Cuetsea Potytrecunic.—Manresa-road, 8.W.3.—Prize dis- 
tribution to students of the School of Metallurgy, by Lieut.- 
General Sir William Furse. 8 p.m. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Hotel Metropole, 
Leeds. ‘“‘ The Influence of Structural Steelwork on Building 
Construction,” by Mr. J. Kershaw. 7 p.m. 


FRIDAY, DECEMBER 4ru. 


Junior Instirution oF ENcingERS.—In the Lecture Theatre 
of the Royal Society of Arts, John-street, Adelphi, W.C. 2. 
Presidential Address by Dr. 8. L. Pearce ; presentation of Medals 
and Awards by the Retiring President, Colonel Sir Henry G. 
Lyons. 7.30 p.m. 

Kixe’s Cottece ENGINEERING Society.—At the Piccadilly 
Hotel, Piccadilly, W.1. Thirty-fourth annual dinner. Tickets 
may be obtained from Secretary, Engineering Society, King’s 
College, London, W.C. 2. 

Ruesy ENGINEERING Society.—Palais de Danse, Leamington 
Spa. Reception and ball. 7.30 p.m. 


MONDAY, DECEMBER 7rx. 


Royat Society or Arts.—John-street, Adelphi, London, 
W.C. 2. Howard Lecture, “‘ Diesel Engines, III.,"" by Mr. H. 
R. Ricardo, F.R.S. 8 p.m. 


MONDAY to FRIDAY, DECEMBER i7rH To 


SmiTrarreLp Cius Catrie SHow.—Agricultural Hall, Isling- 
ton, N. 1. Annual Show. Open daily. 


livH. 


TUESDAY, DECEMBER 8ru. 


AUTOMOBILE ENGINEERS.—King's Head 
“Transmission,” by Mr. L. H. Pomeroy. 


INSTITUTION OF 
Hotel, Coventry. 
7.30 p.m. 

Institute or Metats: Nortu-Eastr Coast Locat Section. 
—Joint meeting with Society of Chemical Industry. In the 
Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-on-Tyne. ‘ Industrial Heat Treatment Furnaces,” 
by Mr. J. T. Lowe. 7.30 p.m. 

InstrTuTe oF Metats: Swansea Loca Section.—At the 
Y.M.C.A., Swansea. ‘‘ Use of Cast Iron in the Non-ferrous 
Industry,” by Dr. A. L. Norbury. 6.15 p.m. 


WEDNESDAY, DECEMBER 9ru. 


Royat Society or Arts.—John-street, Adelphi, London, 
W.C. 2. Trueman Wood Lecture, “ Roads and Road Transport,” 
by Sir Henry Maybury,G.B.E. 8.30 p.m. 


THURSDAY, DECEMBER 10ru. 


Bramincuam Locat Secrion.—In 
* Pul- 


InstiITUTE oF METALS: 
the Chamber of Commerce, New-street, Birmingham. 
verised Fuel,” by Mr. R. Jackson. 7 p.m. 

InstiTruTe oF Metats: Lonpon Loca Srcrion.—Joint 
Meeting with the Institute of British Foundrymen. In the 
Rooms of the Society of Motor Manufacturers and Traders, Ltd., 
83, Pall Mall, 8.W.1. “ Deoxidisers and Fluxes,” by Mr. 
G. L. Bailey. 7.30 p.m, 








